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The cruise industry is the fastest growing segment of the travel industry.  
Concurrent with its growth is the challenge of mitigating the risk associated with 
shipboard outbreaks.  Norovirus is the leading cause of shipboard outbreaks.  This study 
examined the efficacy of the protection motivation theory for predicting passengers’ 
intentions towards healthy behaviors in regard to norovirus disease incidence.  Outbreaks 
of norovirus have serious health and economic consequences.  Presently there is no 
vaccination available; however, handwashing and social distancing can have significant 
impact upon the course of an outbreak.  The respondents of this study completed a 
scenario-based questionnaire regarding norovirus disease incidence in response to a 
simulated outbreak while at sea.  The results indicated that the protection motivation 
theory (PMT) explained 58% of the variability in handwashing intention and 46% of the 
variability in social distancing intention.  The findings found that PMT was a useful 
framework for understanding intention to engage in handwashing and social distancing 
behaviors.  Furthermore, this study revealed a need for continued educational efforts 






prior knowledge of norovirus.  The findings also revealed that the cruising public has low 





CHAPTER 1. INTRODUCTION 
1.1 Background 
The cruise industry is the fastest growing segment of the travel industry.  In 2014, 
an estimated 21.7 million passengers sailed on one of Cruise Line International 
Association’s (CLIA) member ships (Young, 2014).  Of that number, 10.1 million 
embarked on a cruise from a United States based port (CLIA, 2015).  In 2012, the cruise 
industry contributed $42 billion in total economic activity to the U.S. economy while 
generating more than 350,000 jobs (Business Research and Economic Advisors, 2012).  
The last twenty years represent a period of steady growth for the North American market, 
which is expected to grow 18% through 2020, equivalent to an average rate of  
+2.6% per year. 
Concurrent with cruise industry growth is the challenge of mitigating health risks 
associated with shipboard outbreaks.  An outbreak is similar to an epidemic in that it 
refers to a sudden increase in the number of cases of disease except that an outbreak 
relates to a more limited geographic region (CDC, 2012).  According to the Centers for 
Disease Control and Prevention (2015a), norovirus is the leading cause of shipboard 
outbreaks.  Shipboard outbreaks are a serious health risk to passengers and crew.  For this 





infectious disease research related to the prevention and mitigation of norovirus onboard 
cruise ships. 
Presently, there is no vaccination available for norovirus; therefore, the mitigation 
of risk relies upon the disease preventing behaviors of passengers and crew.  Healthy 
behaviors, such as handwashing and social distancing, have a significant impact on the 
course of an outbreak (Teasdale, Santer, Geraghty, Little & Yardley, 2014).  This study 
examined whether or not protection motivation theory (PMT) could be applied as a useful 
psychological and cognitive framework for investigating the factors that influence 
passenger intentions toward handwashing and social distancing behaviors during an 
outbreak at sea. 
 
1.2 Significance of the Study 
Shipboard outbreaks are a concern for passengers because of the potentially 
serious health risks associated with contracting an illness.  Annually, in the United States, 
norovirus causes an estimated 5.5 million illnesses, 14.5 thousand hospitalizations and 
150 deaths (Centers for Disease Control and Prevention, 2014a).  Table 1.1 displays the 











Table 1.1 Top Five Pathogen Ranking 
	  
Illnesses Hospitalizations Deaths 
Pathogen Number Rank Number Rank Number Rank 
Norovirus 5,464,731 1 14,663 2 149 4 
Salmonella, nontyphoidal 1,027,561 2 19,336 1 378 1 
Clostridium perfringens 965,958 3 - - - - 
Campylobacter spp. 845,024 4 8,463 3 76 5 
Staphylococcus aureus 241,148 5 - - - - 
Toxoplasma gondii - - 4,428 4 327 2 
E. coli (STEC) 0157 - - 2,138 5 - - 
Listeria monocytogenes - - - - 255 3 
Note.  Adapted from, “CDC Estimates of Foodborne Illness in the United States,” by 
Centers for Disease Control and Prevention, 2014.  
 
 
From the perspective of the cruise industry, the consequences associated with 
norovirus are economic as well as health related.  Norovirus is one of the top five leading 
pathogens contributing to domestically acquired foodborne illness in terms of economic 
cost.  The Economic Research Service estimates the annual cost of illness for healthcare 
and lost productivity for the top five pathogens in billions: (1) Salmonella (nontyphoidal) 
$3.7, (2) Toxoplasma $3.3, (3) Listeria $2.8, (4) Norovirus $2.3 and (5) Campylobacter 
$1.9 (ERS, 2015).  Additionally, the adverse affects from an outbreak event on a business 
include negative publicity, loss of reputation, decreased sales, reduced stock value, 
lawsuits and legal fees, increased insurance premiums, staff retraining, lost wages, 
lowered morale and decreased productivity (National Restaurant Association Educational 
Foundation, 2014; Seo, Jang, Miao, Almanza & Behnke, 2013).  Due to its high profile 
nature and the associated health and economic costs, an outbreak that occurs onboard a 
cruise ship is taken very seriously.  For this reason, government and industry are 






1.3 Problem Statement 
Norovirus is the leading cause of acute gastroenteritis globally, as well as the 
number one cause of outbreaks at sea (Koo, Ajami, Atmar & Dupont, 2010; World 
Health Organization, 2015).  Additionally, norovirus is listed as one of the Food and 
Drug Administration’s (FDA) “big six” pathogens because it is environmentally hardy, 
highly contagious and may cause severe illness (NRAEF, 2014).  The big six pathogens 
are (a) Shigella spp., (b) Salmonella Typhi, (c) Nontyphoidal Salmonella (NTS), (d) 
Shiga toxin-producing Escherichia coli (STEC), (e) Hepatitis A and (f) Norovirus. 
Gastrointestinal illness has occurred on cruise ships for many years, primarily 
because norovirus is prevalent wherever large groups of people gather.  While norovirus 
does occur year round, it is most common in the cooler months when people gather 
indoors, especially from November to April (CDC, 2014b).  Norovirus outbreaks are 
especially common in long-term care and other health-care facilities, restaurants and 
catered events, schools and institutional settings, cruise ships and other transportation 
settings.  According to the CDC (2015b), 62% of all outbreaks occur in health care 
facilities, 22% in restaurants, 6% in school/day-care facilities, 2% in private residences 
and 7% in other settings.  The largest outbreak at sea in recent years happened on a Royal 
Carribean International cruise line ship.  In 2014, the Explorer of the Seas experienced an 
outbreak affecting 634 of 3071 (20.6%) passengers and 55 of 1166 (4.7%) crewmembers. 
Norovirus is easily spread from touching contaminated surfaces and person-to-
person contact with sick passengers (CDC, 2013a).  The most common symptoms include 





days, and sometimes additional medical treatment is required.  Compounding the 
challenge of mitigating the spread of norovirus at sea is the fact that passengers live in a 
confined space, eat from common food sources, drink from a common water supply and 
engage in activities together.  Furthermore, cruise ships offer a wide variety of amenities 
such as fitness facilities, elaborate water parks and spas that increase the risk of 
transmission among passengers.   
Besides taking care of yourself and being considerate of other people if you are 
sick, the CDC (2014d) recommends frequent handwashing and social distancing to help 
raise barriers to illness.  Keeping your hands clean is one of the best ways to keep from 
spreading germs (CDC, 2015a), especially after using the toilet or touching your face and 
before eating, drinking or smoking.  For purposes of this study, social distancing is 
defined as increasing the physical distance between yourself and someone who is sick.  
Avoiding people or places that may cause illness and spread germs helps lower the risk of 
getting sick.  Human behavior is key in the prevention of illness.  According to Naidoo 
and Wills (2000), understanding what motivates an individual to behave in a certain 
fashion will assist in the planning of an intervention.  Cruise ship operators and the public 
need to be aware of the impact that their personal behaviors have upon the health and 
safety of all onboard.  Because there is a well established gap between self-reported and 
observed health-related behaviors, the focus should be on compliance.  For example, in a 
study on consumer handwashing behavior, results indicated that participants were 
knowlegdable and had positive intentions towards handwashing however, handwashing 
was not always done when appropriate or completed effectively (Clayton,  





The protection motivation theory (PMT) is useful for investigation into the 
underlying factors that lead a person to behave in a particular manner (Rogers, 1975).  
The theory helps to understand the effect of fear on an individual’s intention to protect 
themselves (i.e. protection motivation) from a communicated threat.  Historically, it has 
been used in the context of personal health; some past PMT studies have researched 
health-related behavioral changes in the context of exercise participation to reduce the 
effects of cardiovascular disease (Milne, Orbell & Sheeran, 2002), low-fat diet intentions 
for the prevention of coronary heart disease (Plotnikoff & Higginbotham, 1995), 
intention to consume functional foods and supplements to offset memory loss (Cox, 
Koster & Russell, 2004) and predicting condom usage to prevent contracting human 
immunodeficiency virus (HIV) (Lwin et al., 2010). 
This study will first present a theoretical framework for the investigation of 
handwashing and social distancing intentions of passengers in the context of a norovirus 
outbreak onboard a cruise ship.  Secondly, this study will conduct a validation of the 
psychology-based protection motivation theory for predicting the intentions of passengers 
engaging in healthy cruising behaviors.  These handwashing and social distancing 
behaviors will be examined using the cognitive and physiological processes associated 
with fear appeals and attitude changes related to the PMT (Rogers, 1975).  A fear appeal 
is a persuasive message that attempts to arouse fear leading to behavior change in 
avoidance of harm. 
 Until there is a vaccine available, healthy behaviors are the first barrier against 
disease transmission.  Therefore, it is important to explore the underlying behavioral 





behaviors.  Handwashing and social distancing are important healthy behaviors; 
subsequently, this study examined the pyschological and cognitive processes that 
motivate these health-related behaviors. 
 
1.4 Research Questions and Objectives 
  Research has shown that passengers as well as crew play a role in the safety of 
cruising.  Therefore, the objective of this study was to examine the underlying factors that 
influence passengers’ intentions to engage in health-related behaviors.  This study 
examined the following questions: 
• R1: What are the effects of demographics on PMT variables in relation to 
intention to engage in protection motivation? 
• R2: What are the effects of a simulated norovirus outbreak on passengers’ 
protection motivation? 
• R3: Can the extended PMT adequately explain and predict United States cruise 
passenger protection motivation? 
• R4: Are there any differences between passenger perceptions of recommended 
protection motivation behaviors? 
• R5: Does protection motivation intention differ based upon the cruising 
experience of the passenger? 
The purpose of this study was to examine these health behaviors in the framework 
of PMT in order gain insight into the psychological and cognitive processes that 
influence an individual to engage in a particular behavior.  This information will be 





the passengers, while at the same time increasing the safety of cruising.  The next chapter 
provides the background necessary to further understand the context of the study and 
explore the role of PMT constructs and how they influence an individual to engage in 





CHAPTER 2.  LITERATURE REVIEW 
 
2.1 Health and Safety 
There are three primary regulatory agencies assigned to protect the health of this 
nation.  They are the Food and Drug Administration (FDA), the United States 
Department of Agriculture’s Food Safety and Inspection Service and the Centers for 
Disease Control and Prevention (CDC).  In particular, the cruise industry works closely 
with the CDC through the Vessel Sanitation Program (VSP) to prevent and mitigate the 
introduction, transmission and spread of norovirus and other infectious diseases aboard 
cruise ships.  Additionally, the U.S. Department of Health and Human Services and the 
National Center for Environmental Health both work with the CDC and the VSP to 
publish the VSP Operations Manual (Vessel Sanitation Program, 2011).  The manual 
assists the cruise ship industry in the training of shipboard personnel in regards to acute 
gastroenteritis (AGE) surveillance, ship safety and sanitation, and outbreak management 
and prevention procedures. 
In 1975, the CDC enacted the Vessel Sanitation Program under the authority of 
the Public Health Act.  The VSP is a cooperative agreement between the CDC and the 
cruise ship industry.  It was established to assist the cruise ship industry with the 
management of shipboard outbreaks and to assist in the prevention and mitigation of 






cruising through (a) ship inspections, (b) outbreak surveillance, (c) industry training and 
(d) providing reliable public information.  The VSP promotes healthy cruising behaviors 
among passengers and crew in addition to protecting the general welfare of the cruising 
public.  In response to the efforts of industry and the VSP, improvements have been made 
in terms of shipboard sanitation; however, the challenge that remains is the management 
of unregulated passenger behaviors.  Table 2.1 reflects history of shipboard outbreaks 
over the last ten years according to type. 
Table 2.1 History of Outbreaks on Cruise Ships 
Year Norovirus Unknown E. Coli Salmonella Cyclospora Total 
2004 17 18 1   36 
2005 14 4 0 1  19 
2006 32 4 1   37 
2007 17 5 0 1*  23 
2008 13 0 2   15 
2009 10 3 1**  1 15 
2010 8 6 0   14 
2011 10 2 2   14 
2012 15 0 1***   16 
2013 8 0 1   9 
2014 6 1 1***   8 
Total 150 43 10 2* 1 206 
Note.  Adapted from, “Outbreak Updates for International Cruise Ships,” by Centers for 
Disease Control and Prevention, 2014.  
* Tested positive for Shigella, Salmonella, Enterobacter and Entamoeba hystolytica 
** Tested positive for E. coli and Shigella 
*** Tested positive for E. coli and Norovirus 
 
 
According to the CDC’s Office of Infectious Diseases (2011), the top three most 
important safety issues for the prevention of severe and infectious diseases are: to 






reduce response time to outbreaks, and engage in the innovation and implementation of 
new ideas centered around finding the source of infections, evaluation and treatment.  
This framework for prevention of infectious diseases is based upon national prevention 
strategies of the United States’ Department of Health and Human Services (CDC, 1998; 
National Prevention Council, 2011).  Information contributes to our understanding of the 
human health impact of infectious disease illness, reduces human suffering and saves 
lives.  The primary data gathering method for information discovery is outbreak 
surveillance and there are many active local and national surveillance networks in place 
throughout the country. 
The Emerging Infections Program (EIP) was established in 1995 as a national 
resource for surveillance, prevention and control of emerging infectious diseases (CDC, 
2015a).  The EIP network is comprised of state health departments, academic institutions, 
various federal agencies and the public health and clinical laboratories.  In 2009, the 
National Outbreak Reporting System (NORS) was established by the CDC to collect and 
disseminate reports of enteric disease outbreaks, and to integrate and enhance the existing 
outbreak surveillance systems (CDC, 2013c).  Another network is the National Electronic 
Norovirus Outbreak Network (CaliciNet).  This network’s focus is on a family of viruses 
called caliciviruses, the most notorious being norovirus.  CaliciNet began in 2009 and 
now includes 15 partner states (CDC, 2015c).  The goal of these surveillance networks is 
to understand norovirus and work to control its spread through the aggregation of 
infectious disease data.  The prevention and mitigation of pathogens is the primary focus 
of the CDC and because norovirus is the largest source of outbreaks onboard cruise ships, 







2.2 Cruise Industry 
The cruise industry is a global phenomenon that operates in the Australian, Asian, 
Caribbean, European, Mediterranean as well as the North and South American markets.  
The largest of these and the focus of this study is the North American market.  The North 
American cruise industry is an oligopoly, with Carnival, Royal Caribbean International 
and Norwegian cruise lines controlling nearly 90% of the market (CLIA, 2013).  Part of 
the reason for this oligopoly is the considerable cost of ship construction, which creates 
steep barriers for entry into the cruise industry.  For example, the cost to build the Royal 
Caribbean’s Oasis of the Seas was approximately $1.4 billion (Pan, 2009).   
In spite of the huge construction costs, the number of ships at sea over the last 
twenty years has increased due to growing consumer demand for cruising.  In 1992 there 
were 120 ships at sea compared to a projected 172 by 2021, a 43% increase of 52 ships 
(see Figure 2.1).  Market capacity reflects cruise industry growth (CLIA, 2013) with a 7% 









Figure 2.1.  Number of ships at sea in North America.  Adapted from, “North American 
Cruise Market Profile,” by Cruise Line International Association, 2014.  
 
 
The mission of cruising has changed from the early days of simple transportation 
between North America and Europe, to become a unique destination experience.  Cruise 
ships now offer a wide variety of amenities such as multiple dining venues, specialty 
restaurants, fitness facilities, various sports-related activities, elaborate water parks, and 
outdoor adventures such as skydiving, rock climbing and zip lining.   
More people are cruising than ever before and passenger ship capacity is 
increasing to meet this demand.  In 2003, the largest ship was Cunard’s 150,000-ton 
Queen Mary 2, with a passenger capacity of 2,620.  In 2014, the largest ship was Royal 
Caribbean’s 225,000-ton Oasis of the Seas, with a passenger capacity of 6,360 (Young, 
2014).  In 1992, the average number of berths per ship was 739 compared to a projected 
1,731 in 2021 (CLIA, 2013).  To put it into perspective, today’s largest cruise ship is 
more than twice the size of the world’s largest 2015 Ford class nuclear class aircraft 
































































Figure 2.2.  North American cruise market capacity.  Adapted from, “North American 
Cruise Market Profile,” by Cruise Line International Association, 2014.  
 
 
Figure 2.3.  Number of Berths Available in the North American Cruise Market.  Adapted 




Figure 2.3 reflects the number of berths at sea over the last twenty years, from just 






































































bigger, occupancy rates are increasing as well.  The average occupancy rate is 95% for 
the cruise industry compared to North American hotels at 59% (Véronneau & Roy, 2003; 
Sun, Jiao &Tian, 2011).  As the size of the cruise industry and ships has increased, so has 
the challenge of mitigating the risk of an infectious disease outbreak at sea.  
Historically, the cruise ship industry has made advancements in the mitigation of 
bacterial pathogens (CDC, 2013b) through increased attention to sanitation procedures 
and a partnership with the CDC’s vessel sanitation program.  However, viral pathogens 
remain a challenge; figure 2.4 reflects the number of confirmed norovirus outbreaks 
onboard cruise ships over the past twenty years, noting the exception of pandemic year 
2006. 
 
Figure 2.4.  Number of cruise ship confirmed norovirus outbreaks by year.  Adapted from, 
“Vessel Sanitation Program: Outbreak Updates for International Cruise Ships,” by 
Centers for Disease Control and Prevention, 2015.  
*Data are reported for the first half of the year. 
 
 
The 2015 cruise year began with two confirmed outbreaks attributed to norovirus 
















































































February 3rd onboard Royal Caribbean Cruise Line’s Grandeur of the Seas cruise ship.  
The CDC’s Vessel Sanitation Program’s environmental health officers and 
epidemiologists boarded the ship in Falmouth, Jamaica on January 30th to conduct an 
investigation.  The number of passengers onboard that reported being ill during the 
voyage totaled 198 out of 1948 passengers (10%).  The number of crew onboard that 
reported being ill during the voyage totaled 9 out of 786 (1%).   
The second outbreak of 2015 took place on another cruise from February 13th to 
February 23rd onboard Celebrity Cruise’s Celebrity Equinox (CDC, 2015d).  Investigators 
and epidemiologists in Fort Lauderdale, Florida boarded the ship on February 23rd.  The 
number of passengers that reported being ill during the voyage totaled 142 out of 2896 
(5%).  The number of crew onboard that reported being ill during the voyage totaled eight 
out of 1209 (<1%). 
In 2014, eight outbreaks related to norovirus occurred on cruise ships (CDC, 
2015d).  The percentage of passengers that reported being ill ranged from a low of 4% to 
a high of 21%.  Crewmember numbers that reported being ill ranged from a low of less 
than 1% to a high of 5%.  In all cases, the percentage of passengers that reported being ill 
during the voyage was much higher than the crewmembers.  This is attributed to the 
separation of living quarters between passengers and crewmembers onboard the ship, 
which limits person-to-person contact with sick passengers (Wikswo, Cortes, Hall, 
Vaughan, Howard, Gregoricus & Cramer, 2011).  Crewmembers may also experience 
temporary immunity from exposure to norovirus on previous cruises. 
No particular cruise line is immune to outbreaks.  In 2014, Royal Caribbean 






voyages (CDC, 2015d).  The first outbreak occurred during an eight-day cruise from 
March 28th to April 5th.  During this outbreak, 111 of 2122 passengers (5%) reported 
being ill during the voyage along with 6 of 790 (less than 1%) of the crewmembers.  
After increased cleaning and disinfection procedures took place as part of the response 
plan, the ship embarked on April 5th for a seven-day cruise.  This second cruise also 
experienced an outbreak with 97 of 2120 passengers (5%) reporting illness, and 8 of 808 
(less than 1%) crewmembers.   
It may appear that a large number of outbreaks occur onboard cruise ships; 
however, the risk of contracting norovirus on land is much higher.  Cruise Line Industry 
Association estimates (CLIA, 2015) that 10.1 million people cruise every year.  
According to the Vessel Sanitation Program (CDC, 2015d), in 2014 there were nine 
outbreaks affecting 1,584 passengers.  The U.S. Census Bureau (United States Census 
Bureau, 2015) estimates that 320 million people live in the United States, while the CDC 
reports that norovirus causes about 19 to 21 million illnesses annually (2014d).  These 
numbers suggest that 1 in 6,376 passengers are affected by norovirus at sea compared to 
1 in 16 people affected on land.  The cruise ship industry is growing fast, ships are 
getting bigger and the demand for a variety of amenities has increased the risk of 
norovirus transmission.  While rates of bacterial outbreaks have been declining the 
challenge that remains for industry is the prevention of viral (i.e. norovirus) outbreaks. 
 
2.3 Passenger Demographics 
Intention to cruise again is common once passengers have gone on their first 






while Tourism Queensland (2003) states that almost two-thirds of passengers have been 
on five or more cruises.  The profile of today’s cruiser is changing.  Cruisers are getting 
younger and seeking more amenities.  Over the last forty years, the average age of 
cruisers has decreased by 19 years of age from 65 to 46 (Elliot et al., 2011).  According 
to Elliot et al. (2011) the population can be divided into four segments that reflect the 
characteristics of each generational cohort. 
Every twenty years a new generational cohort is born, each with its own unique 
qualities.  These characteristics are important to understand so that health communication 
messages may be tailored towards each cohort.  Generation Y, also known as the “me” 
generation, was born between the years of 1981-2001, 33% are college graduates, almost 
half earn $79,999 or less, 55% are married, they seek solitude and isolation, the desire to 
break free of the day-to-day environment and want the greatest range of amenities among 
all the cohorts (Elliot et al., 2011).  Offerings should focus on a spa or pampering 
experience.  Social distancing should not be an issue with this group because they enjoy 
solitude, although the increased desire for amenities could increase the risk for  
norovirus transmission. 
Generation X was born between the years of 1961-1980, 39% are college 
graduates and they are the most educated among the segments, 83% are full-time workers 
with three-quarters earning $80,000 or more annually, 68% are married and take an 
average of 10 vacation days per year.  Unlike the other three cohorts, generation X seeks 
to renew personal connections with people and keep family ties alive (Elliot et al., 2011).  
Social bonding marketing would be appropriately directed towards this segment.  Social 






Because generation X is a very social group, social distancing could be much more of a 
challenge for this segment.  
Baby boomers were born between the years (1941-1960), 29% were college 
graduates, 77% making more than $80,000 annually, 74% work full-time and are the 
most likely of the segments to be married (74%).  This segment takes the longest 
vacations of all the cohorts.  The Boomers seek solitude and isolation and a life with no 
fixed schedule (Elliot et al., 2011).  Similar to generation Y, this cohort enjoys solitude.  
The seniors were born before the year 1940, 21% are college graduates and the 
segment least likely to hold a bachelor’s degree, most likely to be retired (72%) with over 
half earning less than $79,999 annually, 66% are still married with 28% either divorced, 
widowed or separated.  This cohort takes an average of nine vacation days per year and 
similar to the boomers, they seek solitude and isolation and a life with no fixed schedule, 
both similar to what the cruise ships offer now (Elliot et al., 2011).  This generational 
cohort is most at risk for contracting norovirus on a cruise due to the increased 
susceptibility related to age and prior health conditions.  Table 2.2 reports the 
sociodemographic characteristics of cruisers by generational segment.  Historically, 
cruising was enjoyed by an older demographic.  The demographic of today’s cruiser 
ranges from the young to the mature and each of these cohorts has unique personal 










Table 2.2 Sociodemographic Characteristics of Cruisers by Generational Segment 
Characteristics Gen Y Gen X Boomer Mature Total 
Age* 18 - 24 25 - 44 45 - 65 > 65   
Education  (n = 6038) % % % % % 
  High school or less 15.3 7.7 12.5 19.4 13.3 
  Some college/diploma 43.5 31.9 38.0 38.4 37.2 
  Bachelor's degree 32.8 38.8 28.9 21.3 29.8 
  Some graduate/degree 8.5 21.6 20.6 20.9 19.8 
Gender (n = 6136) 
       Male 45.8 40.7 44.7 48.7 44.8 
  Female 54.2 59.3 55.3 51.3 55.2 
Note.  Adapted from, “Motivational Considerations of the New Generations of Cruising,” 
by Elliot, S. & Choi, C., 2011.  Journal of Hospitality and Tourism Management, 18, 41-
47.   
*Age range at time of data collection. 
 
2.4 Norovirus 
In 1929, Zahorsky described what is now known as norovirus as the “Winter 
vomiting disease.”  Norovirus officially received its name in 1968 after an outbreak at an 
elementary school in Norwalk, Ohio (Adler & Zickl, 1969).  A norovirus detection 
method, called reverse transcription-polymerase chain reaction (RT-PCR) was discovered 
in the 1990s; prior to this there was no diagnostic test available (Jiang, 1992).  Until the 
90s very few outbreaks were attributed to norovirus.  Between 1993 and 1997, the CDC 
investigated more than 2,500 foodborne outbreaks and of those, less than 1% were 
attributed to norovirus while 68% were identified as unknown (Olsen, MacKinnon, 
Goulding, Bean & Slutsker, 2000).  After the discovery of RT-PCR, the percentage of 
outbreaks attributed to norovirus to almost 50% (Widdowson, 2005b).  Due to the high 






rare and usually takes place only after an outbreak occurs.  Because detection methods 
were only recently discovered, the pathogenesis of norovirus is relatively  
unknown (Oliver, 2014).   
Viral infections come from human and animal enteric viruses present in the 
intestines.  The presence of enteric viruses in the stomach and intestines leads to 
inflammation (FDA, 2014).  It binds and invades the stomach and intestine by attaching 
to the epithelial cells.  This attachment mechanism induces ion and water loss from the 
intestinal epithelium (Oliver, 2014), which further increases the motility of the entire 
gastrointestinal tract; therefore, inducing vomiting and diarrhea.  According to the FDA 
(2014), noroviruses are from the family Caliciviridae, which consists of 29 genetic 
clusters and 5 genogroups.   
Unlike bacteria, a virus requires a living host to grow (NRAEF, 2014).  Compared 
to bacterial outbreaks, a viral outbreak is 60% larger in terms of the number of cases, 
although they tend to have a shorter duration period.  Eighty-two percent of viral 
outbreaks lasted less than 48 hours compared to only 40% of the bacterial outbreaks 
(Widdowson, Monroe & Glass, 2005a).   
Norovirus is the leading cause of illness from contaminated food and water, and 
can also be easily spread from person-to-person or by touching contaminated 
environmental surfaces (CDC, 2013a; Dreyfuss, 2009).  Noroviruses do not grow on food 
although they may be transferred indirectly through food while remaining infectious, and 
some may survive cooking and freezing.  Foods commonly linked to norovirus 
transmission include ready-to-eat foods, shellfish and contaminated water (FDA, 2014).  






Bartleson and Michaels (2009) found that the film of food soil that oftentimes covers 
large equipment can act as a protective layer for microorganisms from environmental 
stress.  The buffering effects of these substances contribute to the long-term survival of 
microorganisms on environmental surfaces such as improperly cleaned equipment and 
fabric (i.e. uniforms).   
A virus is the smallest of the microbial food contaminants and a sick person sheds 
billions of particulates while they are symptomatic.  Ingesting as few as 18 norovirus 
particulates is enough to make someone ill (Teunis, Moe, Liu, Miller, Lindesmith, Baric, 
Pendu & Calderon, 2008).  Consequently, norovirus outbreaks commonly occur in 
crowded living situations.  According to Dreyfuss (2009), a viral gastroenteric pathogen 
like norovirus would be better understood through the person-to-person transmission 
model similar to influenza.  Frequently, these pathogens occur in very high numbers in an 
infected person’s feces; therefore, transmission is facilitated through improper 
handwashing after using the bathroom.  
Due to the dynamic nature of this pathogen, everyone is susceptible.  According 
to the FDA (2014), once exposed to norovirus people are initially asymptomatic.  During 
this period the infected individual is contagious without showing any symptoms.  This 
period usually lasts between 24 and 48 hours however, sometimes symptoms develop as 
early as 12 hours.  Typical symptoms associated with norovirus include nausea, 
abdominal cramping, headaches, muscle aches, vomiting and diarrhea (FDA, 2014).  
Dehydration is the most common complication associated with this illness, especially 
among the elderly, young children and people with medical conditions.  Once symptoms 






particulates may remain in the stool for up to three weeks.  Immunity is temporary, 
although it may last up to 6 months.  In regards to mortality, norovirus illnesses account 
for 26% of hospitalizations and 11% of related deaths.   
One of the challenges in controlling the spread of norovirus is that the strains are 
continually changing, making the development of a vaccine challenging (Koo et. al, 
2010).  In November of 2014, University of Florida researchers discovered how to grow 
norovirus in human cells (UF, 2014).  Previously, researchers had to rely on feline 
caliciviruses to conduct norovirus research making the development of medical vaccines 
difficult.  Although clinical trials for viral vaccines have now begun, vaccines are not yet 
available.  Norovirus research has come a long way over the last 25 years.  Norovirus is a 
hardy pathogen and is highly contagious, and is an important virus to study because of 
the potentially serious health consequences associated with contracting the illness. 
 
2.5 Variables of Interest 
The CDC recommends the routine cleaning and sanitizing of high contact 
environmental surfaces.  Environmental surfaces become sources of cross-contamination 
when infectious stool or vomit particulates are present.  According to Mann (2008), 
norovirus can live on a hard surface for weeks.  Further compounding the task of 
maintaining the cleanliness of environmental surfaces from contact with dirty hands is the 
fact that residual particulates can also be spread orally through routes such as sneezing, 
coughing and vomiting (e.g. when tiny droplets of vomit from an infected person spray 






A fomite is defined as any object or substance capable of carrying infectious 
organisms.  Norovirus transfer is viable from contact with contaminated surfaces.  In one 
study on norovirus transmission, transfer was measured from stainless steel to fingertip to 
fruit.  The transmission rates of viruses ranged from 1 to 50% for wet surfaces and from 2 
to 11% for dry surface transfer (Sharps, Kotwal & Cannon, 2012).  This emphasizes the 
importance of drying hands thoroughly after handwashing.   
Cleaning contaminated environmental surfaces requires washing with soapy water, 
thorough rinsing with clean water and wiping dry with paper towels.  Next, in order kill 
any remaining viruses the surface should be disinfected with chlorine bleach solution 
(1000 ppm) and (5000 ppm) for porous surfaces as recommended by the CDC.  Surfaces 
that have food or mouth contact should be air-dried and rinsed with clean water before 
use.  The U.S. Environmental Protection Agency (EPA, 2009) offers a list of registered 
antimicrobial products effective against norovirus.  An alternative is environmental 
sanitizer 40 CFR § 180.940(a) that requires that the product not be rinsed and allowed to 
air dry on non-immersed contact surfaces for it to be effective.  Fomite interdiction or 
workspace cleaning should take place any time contamination may have occurred. 
Chimonas, Vaughan, Andre, Ames, Tarling, Beard, Widdowson, and Cramer 
(2008) found that the use of a women’s toilet contaminated with vomit was positively 
associated with contracting norovirus.  It stands to reason that because vomiting and 
diarrhea are the main symptoms associated with norovirus, lavatories are significant 
sources of pathogen particulates and the cleaning of these areas should be a priority in 






Galloway, Iturriza-Gomaora and Gray (2006) found toilet taps to be the most 
contaminated with norovirus particulates in a pediatric ward.   
The CDC recommends handwashing before eating, drinking or smoking and after 
touching your face or going to the bathroom (CDC, 2014c).  Additionally, handwashing 
is required whenever your hands are dirty.  Given that the first line of defense in 
preventing disease is handwashing, failure to wash hands or improper handwashing 
contributes to almost 50% of disease outbreaks (CDC, 2014e).  However, for 
handwashing to be effective against norovirus, compliance, proper technique and the 
effectiveness of soap and antiseptic must be considered (Curtis and Cairncross, 2003).  
The VSP 2011 Operations Manual specifically lays out the expectations and 
responsibilities of crewmembers regarding hand hygiene under section 7.2.3 Employee 
Cleanliness.  This section of the manual specifically covers the employee’s responsibility 
for hand hygiene, the cleaning procedures and techniques for effectively washing hands, 
the critical control points mandating handwashing and the proper use of hand antiseptic. 
  The effectiveness of alcohol-based antibacterial hand gels against norovirus is 
controversial.  One study has shown the relative ineffectiveness of hand sanitizers in 
reducing norovirus titer (Liu et al., 2010).  Another study examined seven sanitizers with 
various active ingredients (Park, Barclay, Macinga, Charbonneau & Pettigrew, 2010) 
against norovirus surrogates.  Only one ethanol-based product (72% ethanol, pH 2.9) and 
one triclosan-based product (0.1% triclosan, pH 3.0) were effective against both the 
murine norovirus and feline calicivirus surrogates.  Furthermore, the triclosan-based 






Lin, Wu, Kim, Doyle, Michaels and Keoki (2003), reported that the greatest 
reduction of microbial populations resulted from the use of liquid soap and a nailbrush, 
while the least reduction occurred when rubbing hands with alcohol gel.  In another study 
(Liu, Yuen, Hui-Mein, Jaykus and Moe (2010), found that solutions of sodium 
hypochlorite (powdered bleach) at concentrations of greater than 160 ppm was effective 
in virus elimination while confirming the poor efficacy of 60 to 70% ethanol for 
inactivation of the virus.  Furthermore, it was observed that physically rubbing fingers 
during handwashing played a significant role in the removal of residual virus titer.  A 
third study found promising synergistic properties of 70% ethanol when combined with 
polyquarternium-37 and citric acid that resulted in greater than 3 log10 human enteric 
virus reduction (Macinga, Sattar, Jaykus & Arbogast, 2008).   
Bidawid, Malik, Adegbunrin, Sattar and Farber (2004) found that transmission 
rates of norovirus from hands to food were widely varied and greater than transmission 
rates from food to hands.  Results indicated that clean hands transferred less norovirus 
titer when they were washed with soap and water compared to an alcohol-based sanitizer.  
While an alcohol-based sanitizer alone is not effective against norovirus, the combination 
of soap, water and hand antiseptic is the best method available at present.  These studies 
suggest a need to develop a commercial handwashing agent that provides a significant 
reduction in gastrointestinal viruses to safe levels.  Lastly, Green, Selman, Radke, Ripley, 
Mack, Reimann, Stigger, Motsinger, and Bushnell (2006b) reported that in observational 
studies, food workers made an attempt only 32% of time to wash hands when 
recommended, and only 27% did so appropriately.  Handwashing rates were significantly 






Social distancing (CDC, 2014c) is defined as increasing the physical distance 
between yourself and someone who is sick (for example, leaving an area after witnessing 
a person become sick).  This practice is valuable because norovirus particulates may 
become aerosolized when an ill passenger is experiencing symptoms of vomiting or 
diarrhea.  In a study conducted at eight hospitals and long-care term facilities affected by 
gastroenteritis outbreaks, researchers gathered air samples at three distances from patients 
with gastroenteritis.  Measurements were taken from one meter away, at the door of the 
room and at the nursing station.  Noroviruses were found in the air at six of the eight 
facilities studied.  Furthermore, noroviruses were detected in 54% of the rooms, 38% of 
the hallways leading to the rooms and 50% of the nursing stations (Bonifait, L., 
Chalebois, R., Vimont, A., Turgeon, N., Veillette, M., Longtin, Y., Jean, J. & Duchaine, 
C., 2015).  Norovirus can be easily spread through person-to-person contact and 
contaminated environmental surfaces.  Handwashing and social distancing are important 
barriers to prevent contracting norovirus. 
 
2.6 Protection Motivation Theory 
The protection motivation theory (PMT) first appeared in the Journal of 
Psychology in 1975.  The PMT was developed to understand fear appeals and the effect 
on attitude change (Rogers, 1975).  The theory postulated that fear motivates an 
individual’s attitude towards behavior change.  The theory was comprised of three parts: 
(a) the severity of the threat, (b) the susceptibility of the threat and (c) the belief in the 
efficacy of the behavior change.  A recommended alternative was presented to the 






avoided by a change in behavior.  The stimulus that induces the fear was often related to 
a healthy behavior.  In 1983, the theory (see Figure 2.5) was revised to test a combined 
model of protection motivation theory and self-efficacy theory (Maddux  
and Rogers, 1983).   
 
 
Figure 2.5.  Cognitive process of the protection motivation theory.  Adapted from, 
“Protection Motivation and Self-Efficacy: A Revised Theory of Fear Appeals and 
Attitude Change,” by Maddux, J. E. & Rogers, R. W., 1983.  Journal of Experimental 
Social Psychology, 19(5), 469–479.   
 
The PMT variables focus on cognitive factors that persuade an individual to 
protect themself from a dangerous event.  There are two parts associated with PMT: the 
threat appraisal and the coping appraisal (Rogers, 1975).  The first part is the threat 
appraisal.  The threat appraisal is made up of severity, susceptibility and benefits.  
Severity is the amount of harm perceived by an individual in response to a threat.  
Susceptibility is whether an individual perceives that the threat will happen to them.  The 
last part of the threat appraisal construct are the perceived benefits of engaging in the 
unhealthy behavior.  Perceived benefits influence an individual not to adopt the 






The second part of PMT is the coping appraisal.  The coping appraisal is made up 
of response-efficacy, self-efficacy and costs.  Response-efficacy is whether an individual 
perceives the recommended behavior to effective at eliminating the threat.  Self-efficacy 
is whether an individual believes that they are able to comply with the recommended 
behavior.  The last part of the coping appraisal construct are the perceived costs 
associated with performing the recommended behavior.  Perceived costs are similar to 
benefits in that they influence an individual not to adopt the recommended behavior.  
Costs decrease the likelihood of performing the recommended action (Boer & Seydel, 
1996).  According to Cismaru (2006), costs are barriers to performing the recommended 
behavior; these include time, money and effort.   
Competing health education theories include the theory of planned behavior (TPB) 
and the health belief model (HBM).  The TPB is a social-cognitive model that links 
intention to behavior (see Figure 2.6).  According to Ajzen (1991), “Intentions to perform 
behaviors of different kinds can be predicted with high accuracy from attitudes toward 
the behavior, subjective norms and perceived behavioral control; and these intentions, 
together with perceptions of behavioral control, account for considerable variance in 
actual behavior” (p. 179). 
The theory of planned behavior is based upon the theory of reasoned action 
(Ajzen & Fishbein, 1980), which states that a person’s intention is the most important 
indicator that determines whether a person will perform a particular behavior.  The TPB 
is made of three constructs that influence intention.  The first construct relates to attitude 






pressure) to perform the behavior.  The third construct is perceived behavioral control 
(easy/difficult) in regards to the level of difficulty in performing the behavior. 
The health belief model is another psychology-based model that attempts to 
explain and predict health related behaviors (Hochbaum, Rosenstock & Kegels, 1950).  
Unlike TPB, the HBM includes the perceived susceptibility and severity towards the 
threat in addition to the perceived benefits and costs of engaging in the recommended 
healthy behavior.  Furthermore, the HBM includes the influence of demographics upon 
the perceived threat. 
The findings of Seydel, Taal and Wiegman (1990) suggest that the PMT has an 
advantage over the HBM in predicting healthy behaviors.  The authors found that risk-
appraisal does not predict preventative behavior adequately.  In addition, outcome 
expectancy and self-efficacy were found to contribute to the variation explained in the 
model.  There are several behavioral models that help to understand human behavior.  
Protection motivation theory has been found to be useful for explaining the underlying 
cognitive and psychological processes that motivate and individual.  It has been 
successfully used in a variety of personal health contexts and will be useful for 
understanding passenger perceptions towards handwashing and social distancing 












In a study of handwashing practices in public restrooms, Borchgrevink, Cha and 
Kim (2013) found significant differences in the handwashing rates between men and 
women.  Women engaged in handwashing more frequently (80% of the time) compared 
to men (50%).  Subjects that were older than college age washed their hands significantly 
more than the college age and younger group.  Subjects used more soap (69%) in 
restrooms that contained a sign reminding people to wash their hands compared to 61% 
of restrooms that had no sign.  Because research studies suggest demographic differences 
in handwashing behaviors, the first research question investigated the impact of 
demographic variables on the PMT construct regarding protection motivation intention 
(i.e. handwashing and social distancing behaviors).  The research on demographics was 
considered exploratory in nature and included several variables such as age, perceived 
health, gender, education, and where respondents live.   
H1: There will be a significant difference in perceived severity in contracting 
norovirus between generational cohorts. 
H2: Poorer health respondents will perceive a greater susceptibility in contracting 
norovirus.   
H3a: Gender will influence perceived benefits of engaging in handwashing. 
H3b: Gender will influence perceived benefits of engaging in social distancing. 
H4a: Education will influence perceived response-efficacy of handwashing. 
H4b: Education will influence perceived response-efficacy of social distancing. 
H5a: Where respondents live (rural, suburbs, urban) will influence perceived self-






H5b: Where respondents live (rural, suburbs, urban) will influence perceived self-
efficacy to engage in social distancing. 
H6a: There will be a significant difference in perceived costs of handwashing 
between generational cohorts.  
H6b: There will be a significant difference in perceived costs of social distancing 
between generational cohorts. 
In 2015, Williams, Rasmussen, Kleczkowski, Maharaj and Cairns looked at the 
PMT in response to a simulated infectious disease epidemic.  The study applied PMT as a 
framework for understanding social distancing behaviors.  Results of the study indicated 
that PMT and demographic variables explained 21% of the variation in social distancing 
intention.  Overall, the findings indicated that the PMT was a useful framework for 
measuring the intention to engage in social distancing behaviors, although not the actual 
behaviors.  Thus, research question two examined the effects of a simulated norovirus 
outbreak on passengers’ protection motivation.   
H7: When a norovirus outbreak occurs, cruisers are likely to have increased 
perception of severity compared to pre-stimulus perceptions. 
H8: When a norovirus outbreak occurs, cruisers are likely to have increased 
perception of susceptibility compared to pre-stimulus perceptions. 
H9a: When a norovirus outbreak occurs, cruisers will perceive a higher level of 
handwashing benefits as compared to their pre-stimulus perceptions. 
H9b: When a norovirus outbreak occurs, cruisers will perceive a lower level of 






H10a: When a norovirus outbreak occurs, cruisers are likely to have increased 
perception of response-efficacy towards handwashing compared to pre-stimulus 
perceptions. 
H10b: When a norovirus outbreak occurs, cruisers are likely to have increased 
perception of response-efficacy toward social distancing compared to pre-
stimulus perceptions. 
H11a: When a norovirus outbreak occurs, cruisers are likely to have increased 
perception of self-efficacy towards handwashing compared to pre-stimulus 
perceptions. 
H11b: When a norovirus outbreak occurs, cruisers are likely to have increased 
perception of self-efficacy toward social distancing compared to pre-stimulus 
perceptions. 
H12a: When a norovirus outbreak occurs, cruisers will perceive a higher level of 
costs towards handwashing compared to pre-stimulus perceptions. 
H12b: When a norovirus outbreak occurs, cruisers will perceive a lower level of 
costs towards social distancing compared to pre-stimulus perceptions. 
H13a: Handwashing would significantly increase during a norovirus outbreak. 
H13b: Social distancing would significantly increase during a norovirus outbreak. 
Past PMT studies examined a variety of contexts aimed at health communication 
appeals.  For example, Cox et al. (2004) used PMT to test whether 290 middle-aged 
consumers, aged 40 – 60 years, could be motivated to consume dietary supplements and 
functional foods in order to offset memory loss later in life.  Functional foods could 






2012).  Lwin et al. (2010), in response to the rising number of individuals in Asia that 
tested positive for HIV/AIDS, used PMT to examine condom usage among 484 
homosexual and heterosexual men in Singapore.  The researchers found that self-efficacy 
was a significant predictor for both groups, perceived severity for homosexuals and 
response efficacy for heterosexuals.   
Plotnikoff and Higginbotham (1994) predicted low-fat diet intentions and 
behaviors for the prevention of coronary heart disease by applying PMT to an Australian 
population.  A community survey of 800 participants examined respondent’s intentions 
and self-reported behaviors.  The coping appraisal components of self-efficacy and 
response efficacy were significant at influencing the behavior of following a low-fat diet, 
while the threat appraisal components of susceptibility and severity were not significant.  
The researchers concluded that health education should primarily focus on positive 
coping messages.   
Lastly, Milne et al. (2002) conducted a longitudinal study to investigate young 
adult’s attitudes and behaviors regarding regular exercise as a response to the threat of 
serious, possibly fatal, coronary heart disease.  The sample consisted of 248 United 
Kingdom university students over a period of two weeks.  Participants were divided into 
three groups.  Groups 1 and 2, at time 1, were given a motivational intervention in the 
form of a health education leaflet.  Group 3 was a control group and asked to read the 
first three paragraphs of a novel.  At time 2, one week later, group 2 was given a 
volitional intervention in the form of being asked to record their exercise goals for the 
week.  The results were that the health education leaflet significantly increased threat and 






exercise behavior did not increase; the recording of exercise goals for the week was not 
significantly different.  Research question number three investigated whether PMT can 
adequately explain and predict North American cruise passenger handwashing and social 
distancing intentions.  Research question number three investigated whether PMT can 
adequately explain and predict United States’ cruise passenger protection motivation 
behaviors, operationalized for this study as handwashing and social distancing intentions.  
Consequently, this study hypothesized the following: 
H14a: The greater the perceived severity, the greater the intention to engage in 
handwashing. 
H14b: The greater perceived severity, the greater intention to engage in social 
distancing. 
H15a: The greater perceived susceptibility, the greater intention to engage in 
handwashing.    
H15b: The greater perceived susceptibility, the greater intention to engage in 
social distancing.            
H16a: The greater perceived benefits the greater intention to engage in 
handwashing. 
H16b: The greater perceived benefits, the greater intention to engage in social 
distancing.  
H17a: The greater perceived response-efficacy, the greater intention to engage in 
handwashing. 
H17b: The greater the perceived response-efficacy, the greater intention to engage 






H18a: The greater perceived self-efficacy, the greater intention to engage in 
handwashing. 
H18b: The greater perceived self-efficacy, the greater intention to engage in 
social distancing. 
H19a: The greater perceived cost, the greater intention to engage in handwashing. 
H19b: The greater perceived cost, the greater intention to engage in social 
distancing.      
The fourth research question examined the differences between passenger 
perceptions of recommended protection motivation behaviors. 
H20a: There is a significant difference in perceptions of respondents between 
handwashing and social distancing regarding benefits.   
H20b: There is a significant difference in perceptions of respondents between 
handwashing and social distancing response-efficacy.   
H20c: There is a significant difference in perceptions of respondents between 
handwashing and social distancing self-efficacy.   
H20d: There is a significant difference in perceptions of respondents between 
handwashing and social distancing costs.   
H20e: There is a significant difference in perceptions of respondents between 
handwashing and social distancing intention.   
The fifth and last research question examined the differences in protection 
motivation intention based on the cruising experience of the passenger.  These research 
questions will be useful in order to understand how industry and government can 






H21a: Experienced cruisers’ self-reported handwashing rates are significantly 
higher than non-cruisers. 
H21b: Experienced cruisers’ self-reported social distancing rates are significantly 
higher than non-cruisers. 
 
2.8 Summary 
In conclusion, demand for cruising is stronger than ever and growth opportunities 
exist in global markets.  The profile of today’s cruiser suggests that they are getting 
younger and seeking more amenities.  Ships are doing a good job mitigating the effects of 
bacterial foodborne pathogens while viral pathogens remain a challenge.  As ship size 
continues to increase in response to demand for increased amenities, due diligence is 
required to combat the increased number of interactions between people and contact 
surfaces, and the resulting spread of illnesses such as norovirus.  
Historically, much of the research has focused on the role of foodservice workers 
in the transmission of norovirus (Malek, Barzilay, Kramer, Camp, Jaykus, Escudero-
Abarca, Derrick, White, Gerba, Higgins, Vinje, Glass, Lynch & Widdowson, 2009; 
Dippold, Lee, Selman, Monroe and Henry, 2003; Friedman, Heisey-Grove, Argyros, Berl, 
Nsubuga, Stiles, Fontana, Beard, Monroe, McGrath, Sutherby, Dicker, DeMaria & 
Matyas, 2005; CDC, 2008; DeWit, Widdowson, Vennema, DeBruin, Fernandes & 
Koopsmans, 2007).  However, more recently researchers have begun to explore the role 
of passengers as a source of infection (Chimonas et al., 2008; Larkin, 2002; Neri, Cramer, 
Vaughan, Vinjé & Mainzer, 2008; Wikswo et al., 2011).  For example, in 2002 the CDC 






passengers on three of the ships prior to disembarkation (Neri et al., 2008).  The results of 
the studies indicated that all three of the ships had passengers ill prior to boarding.   
Due to the negative publicity, the health and economic consequences associated 
with an onboard outbreak, the challenge of reducing the risk of contracting an infectious 
viral disease like norovirus remains important.  This study will contribute to the growing 
body of epidemiological research associated with this widespread pathogen and will 
contribute a replicable theoretical framework for understanding healthy behavior 
intentions.  At the same time, the study will provide practical implications to educators, 
health communicators, operators and consumers.  Some of the challenges facing the 
cruise ship industry include the prevention, control and mitigation of foodborne illness 
outbreaks.  In an effort to positively influence passenger’s handwashing and social 







CHAPTER 3: METHODOLOGY 
 
3.1 Research Design 
This study used a cross-sectional survey design to assess perceptions towards 
healthy cruising behaviors based on the constructs of PMT.  The survey had five 
components: (1) two control variables assessing the respondent’s handwashing and social 
distancing behaviors that were measured at three time points throughout the survey (at 
the beginning, after initial introduction scenario and after outbreak scenario), (2) items 
identifying pre stimulus protection motivation, (3) the introduction of norovirus outbreak 
stimulus, (4) items measuring post-stimulus protection motivation and (5) basic 
demographic information.  Respondents were also asked about which activities they 
would most likely avoid while on a cruise during a norovirus outbreak.   
A seven-point Likert scale response-format was used to measure data, ranging 
from (1) strongly disagree to (7) strongly agree.  Slider scales measured the number of 
times respondents reported washing their hands per day and a text entry box collected the 
number of times respondents had previously cruised.  Lastly, “a select all that applies” 
list collected data regarding activities most likely avoided during an outbreak.  A multiple 
choice question format was used for collecting demographic data.  See Figures 3.1 and 








Figure 3.1.  Handwashing model.  Adapted from, “Exploring Teenagers’ Adaptive and Maladaptive Thinking in Relation to the 
Threat of HIV Infection,” by Abraham, C. S., Sheeran, P., Abrams, D. & Spears, R., 1994.  Psychology and Health, 9, 253-272; 
“The Theory of Planned Behavior,” by Ajzen, I. & Zickl, R., 1969.  Organizational Behavior and Human Decision Processes, 50, 
179-211; “Protection Motivation and Self-Efficacy: A Revised Theory of Fear Appeals and Attitude Change,” by Maddux, J. E. & 
Rogers, R. W., 1983.  Journal of Experimental Social Psychology, 19, 469–479; and “A Protection Motivation Theory of Fear 







Figure 3.2.  Social distancing model.  Adapted from, “Exploring Teenagers’ Adaptive and Maladaptive Thinking in Relation to the 
Threat of HIV Infection,” by Abraham, C. S., Sheeran, P., Abrams, D. & Spears, R., 1994.  Psychology and Health, 9, 253-272; 
“The Theory of Planned Behavior,” by Ajzen, I. & Zickl, R., 1969.  Organizational Behavior and Human Decision Processes, 50, 
179-211; “Protection Motivation and Self-Efficacy: A Revised Theory of Fear Appeals and Attitude Change,” by Maddux, J. E. & 
Rogers, R. W., 1983.  Journal of Experimental Social Psychology, 19, 469–479; and “A Protection Motivation Theory of Fear 





3.2 Survey Measures 
Two sets of measurement items were used to assess protection motivation (i.e. 
handwashing and social distancing).  Each set of measurement items was based on the 
two constructs of protection motivation.  The constructs that were used to measure 
protection motivation included the threat and coping appraisals.  The threat appraisal 
related to the level of fear associated with contracting norovirus.  The threat appraisal 
construct consisted of perceived severity and susceptibility of contracting norovirus.  
Severity related to the degree of harm perceived by the respondent, associated with 
contracting norovirus.  The statements that assessed severity and susceptibility were 
adapted from a study that used PMT to predict condom usage and the efficacy of HIV 
health communication (Lwin et al., 2010).  Statements such as “HIV is a serious problem” 
and “being HIV positive will increase the risk of a weakening immune system and high 
medical bills” (p. 73) were adapted to measure severity and modified to read “norovirus 
would make me sick” and “norovirus would cause me to be hospitalized.”  Susceptibility 
measured whether the respondent perceived that he or she would likely contract norovirus.  
Statements such as “it is possible that I will ever get HIV” and “the chance of someone of 
my age in comparable physical condition gets HIV is rather large” (p. 73) were adapted 
to measure susceptibility, and were modified to read “it is possible that I would get 
norovirus” and “the chance of someone my age in comparable physical condition getting 
norovirus is rather large.”  Severity and susceptibility increase the likelihood of adopting 
the recommended behavior.  The last construct of the threat appraisal were the benefits 
(i.e. rewards); benefits are associated with the behavior and increase the likelihood of 





smoking, are defined as the type of behavior that inhibits a person’s ability to adjust to a 
particular situation.  If the benefits associated with the maladaptive behavior are 
perceived to be greater than the benefits associated with the recommended behavior, he 
or she will be less likely to adopt the recommended healthy behavior.  For example, in 
the case of smoking (i.e. maladaptive behavior) an individual may believe that the 
benefits of smoking are that it is enjoyable and relaxing.  If he or she believes that the 
enjoyment and relaxation received from smoking outweigh the risk, then the likelihood of 
adopting the recommended behavior (i.e. quitting smoking) is diminished.  In this 
dissertation research, handwashing and social distancing were considered healthy 
behaviors in a norovirus outbreak.  Statements used to assess benefits were adapted from 
a study that examined the impact of restaurant health inspection reports on consumer 
behavior (Choi, 2011); for example, “I would still eat at Restaurant X if the restaurant is 
my family’s/friends’ favorite place to go” (p. 50) was modified to read “I would still 
spend time with people who are sick, if they are family and friends” (as a perceived 
benefit of not adopting social distancing, this item was reverse coded for analysis) and 
“even if I was in a hurry, I would still wash my hands” (as a perceived benefit  
of handwashing). 
The coping appraisal construct was made up of perceived response-efficacy and 
self-efficacy.  Perceived response-efficacy is the belief that adopting the recommended 
behavior will be effective at reducing the threat.  The statements used to assess response-
efficacy and self-efficacy were adapted from Lwin et al. (2011).  Statements such as 
“using condoms ensures that I am protected against HIV” and “the use of condoms is 





modified to read, “I think that handwashing would be one of the best ways to prevent 
contracting norovirus” and “I think that avoiding people who are sick is one of the best 
ways to prevent contracting norovirus.”  Perceived self-efficacy is whether the 
respondent believes in his or her ability to adopt the recommended behavior.  For 
example, statements such as “it is easy to use condoms” and “I am able to use condoms 
effectively” (p. 73) were adapted to measure self-efficacy and modified to read, “I would 
be able to wash my hands when I want to” and “I know how to avoid people who are 
sick.”  The last construct of the coping appraisal is the costs associated with handwashing 
and social distancing.  Costs are related to the barriers that prohibit a person from 
completing the prescribed behavior (Rogers, 1983) and encourage a maladaptive 
behavior.  Respondents were asked whether time or effort would dissuade them from 
engaging in handwashing and social distancing.  The statements that measured costs were 
adapted from a study that examined PMT intentions by combining motivational and 
volitional interventions to promote exercise participation (Milne, 2002).  Statements such 
as, “I would be discouraged from taking at least one 20-minute session of vigorous 
exercise during next week as it would take too much time” and “taking at least one 20-
minute session of vigorous exercise each week would cause me too many problems” (p. 
184) were adapted to measure costs, and modified to read “I would wash my hands every 
time I should, even if it takes a lot of time” and “it would take too much time to avoid 
people who are sick” (as a perceived cost of not adopting social distancing, this item was 
reverse coded for analysis).  
The set of statements used to measure behavioral intention were adapted from 





getting HIV” and “I intend to use condoms on myself when or the other party when there 
is penetrative sex” (p. 73) were adapted to measure behavioral intention, and modified to 
read “I intend to wash my hands to protect myself from contracting norovirus” and “I 
intend to avoid people who are sick to protect myself from contracting norovirus.”  The 
descriptions of the measurement items are found in Tables 3.1, 3.2 and 3.3.  The post-
stimulus descriptive measurement items that assessed severity and susceptibility to 
contracting norovirus were the same in both the handwashing and social distancing 
models (see Table 3.1).  The post-stimulus descriptive measurement items for the 
handwashing model are reported in Table 3.2.  The post-stimulus descriptive 
measurement items for the social distancing model are reported in Table 3.3.   
Table 3.1 Description of Post-Stimulus Severity and Susceptibility Measurement Items 
HW Construct Measurement Items 
Severity Norovirus would make me very sick. 
 
Norovirus would cause me to be hospitalized. 
Susceptibility It is possible that I would get norovirus. 
 
The chance of someone my age of comparable physical condition 













Table 3.2 Description of Post-Stimulus Handwashing Measurement Items 
HW Construct Measurement Items 
Benefits Even when I'm in a hurry, I would still wash my hands. 
 




I think that handwashing would be one of the best ways to prevent 
contracting norovirus. 
 





I would know how to wash my hands effectively to reduce my risk of 
norovirus. 
 




I would wash my hands every time I should, even if it takes a lot of 
time. 
 





I would wash my hands to protect myself from contracting norovirus. 
I would wash my hands before eating. 
 
I would wash my hands after eating. 
 















Table 3.3 Description of Post-Stimulus Social Distancing Measurement Items 
SD Construct Measurement Items 
Benefits 
 
I would still spend time with people who are sick if they are family or 
friends. 
 
I would still visit public places where people may be sick if they are my 




I think that avoiding people who are sick would be one of the best ways 
to prevent contracting norovirus. 
 
Avoiding people who are sick would have an impact on whether or not 
I contract norovirus. 
 
Self-efficacy I know how to effectively avoid people who are sick. 
 
I am able to avoid people who are sick when I want to.  
 
Costs It would take too much effort to avoid people who are sick. 
 
It would take too much time to avoid people who are sick. 
Behavioral 
Intention 
I would intend to avoid people who are sick to protect myself from 
contracting norovirus. 
 
I would order room service to my cabin instead of eating in the main 
dining room. 
 
When in a public restroom, I would leave if there is someone actively 
sick in one of the stalls. 
  
I would avoid going to a self-service buffet because it might get me 
sick with norovirus. 
 
This study used a scenario-based questionnaire to assess respondent’s answers to 
a simulated norovirus outbreak onboard a cruise ship.  First, respondents were presented 
with a scenario indicating they were on a seven-day Caribbean cruise with their friends 
and / or family (see Table 3.4).  With the scenario in mind, respondents were then asked 
to answer questions related to protection motivation.   
 Next, respondents received a stimulus indicating that on day two of the cruise, the 
ship’s medical staff had confirmed an outbreak with 190 sick passengers and 20 





The stimulus described the symptoms related to contracting norovirus.  The stimulus also 
indicated that passengers sometimes required medical treatment and further explained 
how norovirus was spread.  
Table 3.4 Description of Scenario and Stimulus 
Description of Scenario 
Imagine you are on a seven day Caribbean cruise.  Everyone appears healthy and the 
cruise is going well.  You and your family/friends are enjoying your vacation.  With 
this scenario in mind and as a passenger on this cruise, how would you answer the 
following questions? 
Description of Stimulus 
Now, imagine it is day two of the cruise and the ship's medical staff has confirmed an 
outbreak with 190 sick passengers and 20 sick crewmembers. Testing has revealed that 
the cause is likely to be Norovirus.  If you get Norovirus, these are the symptoms that 
people are experiencing: stomach pain, nausea, vomiting and diarrhea that usually last 
from 1 to 3 days. Sometimes, passengers require additional medical 
treatment.  Norovirus is easily spread from touching contaminated surfaces and person-
to-person contact with sick passengers.  Now that a Norovirus outbreak 
has occurred, as a passenger on this cruise, how would you answer the following 
questions? 
 
3.3 Survey Instrument 
Approval for the research with human subjects was granted from Purdue 
University’s Institutional Review Board (IRB) in a two-step process.  First, initial 
approval was granted for the pilot study.  Secondly, after revising the pilot questionnaire 
an amendment was filed and approved.  Due to the benign nature of the information 
collected, the IRB granted a research exemption.   
Initially, 30 academic and industry experts participated in a pilot study (see 
Appendix B).  The average time for pilot survey completion ranged from 10 to 15 
minutes.  After soliciting feedback, a number of changes were made including the 





reverse coded variables and unnecessary behavior-based questions, the addition of an 
outbreak stimulus with post-PMT questions along with minor stylistic flow and 
formatting changes.  Due to the length of the survey, two attention check questions were 
introduced.  The questions were included to catch individuals who completed the survey 
without taking the time to read and understand the survey.  The questions were inserted 
throughout the survey and required specific answers.  The intended answer to the 
question was obvious and if read would be answered correctly.  The question was either 
answered correctly or not.  This procedure acted as a checkpoint to see if respondents 
were paying attention.   
Reliability was tested for internal consistency by measuring Cronbach’s alpha 
(Cronbach, 1951).  The alpha coefficient should ideally be above .70, with higher 
numbers indicating more internal consistency (DeVellis, 2003).  According to Pallant 
(2010), Cronbach values are sensitive to the number of items in a scale.  With short scales 
containing fewer than ten items, low Cronbach values are common.  When this is the case, 
reporting the inter-item correlation may be acceptable.  Briggs and Cheek (1986) reported 
that a recommended and optimal range for inter-item correlation is between .2 and .4.  As 
shown in Table 3.5, all of the factors had an acceptable alpha coefficient value or fell 
within or close to the optimal inter-item correlation range except for the variable 
measuring self-efficacy in regards to handwashing.  One of the questions measuring 
handwashing self-efficacy asked if the participant knew how to wash their hands 
effectively to reduce their risk of norovirus and the other question asked if the 
participants was able to wash their hands when they wanted to.  Initially, Cronbach’s 





questions did not measure handwashing self-efficacy similarly.  The statements from the 
pilot study “I know how to wash my hands correctly” and “I am able to wash my hands 
every time I want to” were modified to read “I know how to wash my hands effectively 
to reduce my risk of norovirus” and “I am able to wash my hands when I want to.”   
Table 3.5 Cronbach's Alpha and Inter-Item Correlations for the Pilot Study (n = 30) 
Variables Item (n) Range α IIC 
Threat Appraisal 
         Perceived Severity 2 1-7 0.95 0.91 
     Perceived Susceptibility 2 1-7 0.83 0.72 
     Benefits 
              Handwashing† 2 1-7 0.80 0.67 
          Social Distancing 2 1-7 0.71 0.55 
 
Coping Appraisal 
         Response Efficacy 
              Handwashing 2 1-7 0.47 0.33 
          Social Distancing 2 1-7 0.57 0.41 
     Self-Efficacy 
              Handwashing 2 1-7 0.10 0.06 
          Social Distancing 2 1-7 0.75 0.59 
     Costs 
              Handwashing 2 1-7 0.63 0.46 
          Social Distancing 2 1-7 0.94 0.89 
 
Intention 
        Handwashing 2 1-7 0.51 0.36 
    Social Distancing 2 1-7 0.63 0.47 
 
3.4 Participants 
The hurdles to collecting data onboard a cruise ship during an outbreak were too 
great due to cost, practicality and time constraints; therefore, the final sample of 





(MTurk) online crowdsourcing marketplace.  “Mechanical Turk is an on-demand 
workforce that provides an integrated compensation system, a large participant pool, a 
streamlined process of study design, participant recruitment and data collection,” (p. 3) 
(Buhrmester, Kwang & Gosling, 2011).  Mechanical Turk was launched publicly on 
November 2, 2005.  According to Paloacci and Chandler (2014), people are assessed on 
universally relevant dimensions to determine if they are suitable to be research 
participants.  Mechanical Turk respondents have been found to be representative of those 
from traditional sampling methods and similar to the U.S. population demographics 
(Paoloacci, Chandler & Ipeirotis, 2010).  It is common to find empirical articles based on 
MTurk participant responses.  Presently, there is little data that suggest that responses 
collected from MTurk are inferior in quality compared to traditional methods (Krantz & 
Dalal, 2000; Gosling, Vazire, Srivastava & John, 2004).  Lastly, Buhrmester et al., (2011) 
found that quality of data was better than the data from other sources currently found in 
published research.  
 
3.5 Data Collection 
A total of 439 responses were collected and after elimination of incomplete and 
invalid responses, the final sample included 269 respondents (see Appendix C).  Data 
were collected for 14 days during the last week of April and first week of May 2015.  The 
sample was divided into a subset that consisted of respondents with cruising experience 
(n = 148) and respondents with no prior cruising experience (n = 121).  An introductory 
message and request for participants was placed on MTurk website with a link to the 





completing the questionnaire, respondents were provided a code to enter into MTurk in 
order to receive payment.  Respondents were paid a fee of $.50/per survey completed.  
Surveys were restricted to respondents that were registered in the U.S.   
 
3.6 Data Analysis 
Responses were examined to determine the amount of time the respondent spent 
on the survey.  If the respondent spent less than five and one half minutes on the entire 
survey, the indication was that they were just clicking through the survey.  Responses 
were checked for variation; if the respondent recorded the same response on every 
question, their responses were eliminated.  Lastly, attention check questions were used to 
determine if the respondents were paying attention.  All of these methods were employed 
to ensure the validity of the data (Qualtrics, 2015). 
Prior to statistical analysis, normality was assessed across the variables by a 
visual examination of the Q-Q plots.  According to the central limit theorem (CLT) for 
large samples (i.e. more than 100), the distribution is close to a normal distribution no 
matter what the shape of the population distribution (Moore, McCabe & Craig, 2014).  
Many of the variables displayed a large amount of kurtosis and skewness.  Kurtosis and 
skewness were measured against the critical value range of -1.96 to 1.96.  Values outside 
of this range were interpreted as exhibiting kurtosis or skewness.  However, kurtosis can 
result in an underestimate of the variance, but this risk is again reduced with a large 
sample.  According to Tabachnick and Fidell (2007), skewness does not make a 
significant difference in the results if the sample is large.  The data were analyzed using 





the demographic variables to the PMT variables and the means of handwashing 
frequencies to the social distancing PMT variable scores.  Paired-sample t-tests compared 
the mean scores for the PMT variables between the pre- and post- stimulus.  Standard 
multiple regression determined how well the PMT variables were able to predict intention 
to engage in healthy behaviors and determine which variables were the best predictors.  
An examination of the frequencies determined the activities most likely avoided during 





CHAPTER 4: RESULTS 
 
4.1 Descriptive Statistics 
Descriptive statistics for the socioeconomic characteristics of the respondents are 
reported in Table 4.1.  The data indicated that more females (54%) than males responded.  
The age of the population sample was relatively young; the mean age ranged from 31 to 
40 years of age.  The demographic information indicated that the sample population was 
fairly well educated.  Overall, this sample population reported their health as good, while 
a majority of respondents indicated that they were in good to excellent health.  A large 
percentage of the respondents indicated that they were from a small city or suburb.  This 
data is reflective of the U.S. census data pertaining to micropolitan and metropolitan 
statistical areas (U.S. Census Bureau, 2013).  Forty-five percent of the respondents 
indicated that they had no prior cruising experience compared to 55% that had experience.  
Twenty-five percent of experienced cruisers reported cruising more than once, and 2% of 
respondents indicated that they had cruised more than five times.  Twenty-eight percent 
of respondents indicated that they had never heard of norovirus prior to taking the 
questionnaire.  Three percent of the respondents indicated that they had been previously 
diagnosed with norovirus; however, under reporting is common because the virus is often 





that they had been diagnosed with norovirus while on a cruise and 1% indicated they had 
been on a cruise during a declared norovirus outbreak.   
Cronbach’s alpha improved across a majority of the variables for the final data 
collection (see Table 4.2).  The difference between the pilot study (n = 30) and the final 
study (n = 269) that could have caused this was an increase in the number of responses 
collected.  Additionally, many of the statements in the questionnaire were revised; for 
example, the use of the word illness was dropped from statements such as, “Norovirus 
illness could make me very sick.” and changed to “Norovirus could make me very sick.”  
Other revisions included the elimination of negative statements such as “I don’t wash my 
hands every time I should because it takes too much time.” and changed to positive “I 
wash my hands every time I should, even if it takes a lot of time.”  Overall, measurement 
item quality improved as a result of feedback from academic and industry experts; this 
was reflected in higher Cronbach’s alpha scores for the final study.   
It was determined that the benefits of handwashing measurement statements did 
not accurately measure respondents’ perceived benefits and were eliminated from the 
analyses.  When the statements “Even when I’m in a hurry, I would still wash my hands.” 
and “Even when the sink is far away, I would still wash my hands.” were written, there 
was an implied benefit.  Prior to analyzing the data the statements were again reviewed to 
ensure that they were properly classified.  During that review, it was determined that the 
benefit statements for handwashing were closer aligned with benefit statements and thus 
were removed from the data analyses.   While this may have a slight adverse effect on the 
model the inclusion of costs statements for handwashing should help minimize that effect.  





because the greatest benefits to not washing one’s hands would be the more time to spend 
on recreational activities or to save the effort required to reach the sink.  The effect of 
time and effort saved or spent is effectively captured in the cost statement: “I would wash 
my hands every time I should, even if it takes a lot of time.” and I would wash my hands 
every time I should, even if the sink is far away.  Previous studies have created effective 
models using either the cost or benefit statements but not both (Milne et al., 2002).     
Additionally, the self-efficacy handwashing statements experienced a low Cronbach’s 
alpha.  The Cronbach’s alpha did increase from .10 in the pilot to .59 in the final study 
with an inter-item correlation of (.39) for the final study.  While the final Cronbach’s 
alpha was in the acceptable range according to Briggs and Cheek (1986), it was still a 
little low so each of the questions were dropped out of the model (RQ3) one at a time to 
determine the effect.  The model explained the most variability (R2) in handwashing 
intention with both statements included; however, removing the statement “I am able to 
wash my hands every time I want to.” caused a greater drop (5%) in R2 compared to the 
statement “I know how to wash my hands effectively to reduce my risk of norovirus.”  
Handwashing intention was initially measured with four statements and had a Cronbach’s 
alpha of (.59).  When the question that read “I would always wash my hands after eating.” 
was eliminated, the Cronbach’s alpha increased to (.73).  
 The post-stimulus statements that measured severity and susceptibility to 
contracting norovirus were the same in both the handwashing and social distancing 
models (see Table 4.3).  The post-stimulus descriptive question responses for the 





responses for the social distancing model are reported in Table 4.5.  The scores for the 


























Table 4.1 Socioeconomic Characteristics of U.S. Respondents (n = 269) 
Variable   Frequency % 
Sex (n = 261)a Male 119 46 
 
Female 142 54 
Age (n = 260)a Below 21 2 <1 
 
21 to 30 74 28 
 
31 to 40 67 26 
 
41 to 50 50 19 
 
51 to 60 50 19 
 
61 to 70 17 7 
 
Above 71 0 0 
Education (n = 260)a Some high school 1 <1 
 
High school diploma or GED 26 18 
 
Some college 66 25 
 
Technical or trade school 12 5 
 
Associate's degree 23 9 
 
Bachelor's degree 112 43 
 
Graduate degree 20 8 
City (n = 268)a < 10,000 55 21 
 
10,000 - 100,000 102 38 
 
100,000 - 250,000 53 20 
 
> 250,000 58 21 
Health (n = 259)a Very poor 1 <1 
 
Somewhat poor 7 3 
 
Poor 8 3 
 
Neither poor nor good 27 10 
 
Good 99 38 
 
Very good 86 33 
  Excellent 31 12 
aNumber of respondents does not equal 269 due to non-response; respondents 







Table 4.2 Cronbach’s Alpha and Inter-Item Correlations for Final Study (n = 269) 
Variables Item (N) Range α IIC 
Threat Appraisal 
         Perceived Severity 2 1-7 0.91 0.84 
     Perceived Susceptibility 2 1-7 0.69 0.51 
     Benefits 
              Handwashing† 2 1-7 0.96 0.85 
          Social Distancing 2 1-7 0.72 0.47 
 
Coping Appraisal 
         Response Efficacy 
              Handwashing 2 1-7 0.77 0.60 
          Social Distancing 2 1-7 0.86 0.76 
     Self-Efficacy 
              Handwashing 2 1-7 0.56 0.39 
          Social Distancing 2 1-7 0.86 0.75 
     Costs 
              Handwashing 2 1-7 0.94 0.89 
          Social Distancing 2 1-7 0.94 0.88 
 
Intention 
        Handwashing 3 1-7 0.73 0.42 
    Social Distancing 4 1-7 0.79 0.42 
† It was determined that benefits of handwashing statements did not accurately measure 













Table 4.3 Post-Stimulus Severity and Susceptibility Statement Responses (n = 269) 




Norovirus would make me very sick. 5.80±1.08 
 





It is possible that I will get norovirus. 6.00±0.95 
 
The chance of someone my age of comparable physical 
condition getting norovirus is rather large. 
 
5.08±1.44 
Note.  All statements were measured on a seven-point Likert scale (1 = strongly disagree, 
7 = strongly agree).  Severity and susceptibility measurement items were used in both the 




















Table 4.4 Post-Stimulus Handwashing Statement Responses (n = 269) 




Even when I'm in a hurry, I would still wash my hands. 6.66±0.64 
 





I think that handwashing would be one of the best ways to 
prevent contracting norovirus. 6.08±0.96 
 
Handwashing would have an impact on whether or not I get 




I would know how to wash my hands effectively to reduce my 
risk of norovirus. 6.36±0.84 
 




I would wash my hands every time I should, even if it takes a 
lot of time. 6.47±0.75 
 
I would wash my hands every time I should, even if the sink 




I would wash my hands to protect myself from contracting 
norovirus. 6.67±0.62 
 
I would wash my hands before eating on the cruise ship. 6.64±0.62 
 
I would wash my hands after eating. 6.00±1.32 
 
I would wash my hands after using the restroom. 6.78±0.46 
Note.  All statements were measured on a seven-point Likert scale (1 = strongly disagree, 
7 = strongly agree).   
†It was determined that benefits of handwashing statements did not accurately measure 











Table 4.5 Post-Stimulus Social Distancing Statement Responses (n = 269) 




I would still spend time with people who are sick if they 
are family or friends. 3.91±1.78 
 
I would still visit public places where people may be sick 




I think that avoiding people who are sick would be one of 
the best ways to prevent contracting norovirus. 6.06±1.03 
 
Avoiding people who are sick would have an impact on 





I know how to effectively avoid people who are sick. 5.55±1.18 
 




It would take too much effort to avoid people who are sick. 2.45±1.47 
 




I would avoid people who are sick, to protect myself from 
contracting norovirus. 6.10±1.07 
 
I would order room service to my cabin instead of eating in 
the main dining room. 5.18±1.68 
 
When in a public restroom, I would leave if there is 
someone actively sick in one of the stalls. 5.54±1.56 
 
I would avoid going to a self-service buffet because it 
might get me sick with norovirus. 5.43±1.60 
Note.  All statements were measured on a seven-point Likert scale (1 = strongly disagree, 
7 = strongly agree). 
 
4.2 Statistical Analysis 
 The first research question (R1) examined the effects of demographics on PMT 
variables regarding intention to engage in protection motivation (see Tables 4.6 and 4.7).  





size was interpreted according to guidelines provided by Cohen (1988): (a) .01 = small 
effect, (b) .06 = moderate effect and (c) .14 = large effect.  The seven point Likert 
response scale ranged from strongly disagree (one) to strongly agree (seven).  The 
relationship between age and cruising experience was investigated using the Pearson 
product-moment correlation coefficient; the reason these two variables were examined 
was to determine if there was collinearity.  Age is often correlated with experience, when 
people go up the scale in age they tend to gain more experience; however, there was no 
statistically significant correlation between the two variables, r = .066, n = 269, p = .289. 
 The first hypothesis examined whether there would be a significant difference in 
perceived severity in contracting norovirus between generational cohorts.  The variable 
age was operationally defined by creating four age groups (i.e. generational cohorts).  
Respondents were divided into four groups according to their age (gen X: 30 years or less; 
gen Y: 31 to 50 years; baby boomers: 51 to 70 years; and mature: 70 years and above).  
The mature group was not represented in this analysis due to insufficient data collected 
from the mature generational cohort.  A one-way between-groups analysis of variance 
was conducted to explore the impact of age on perceived severity of contracting 
norovirus as measured by the seven-point Likert scale (1 = strongly disagree, 7 = strongly 
agree).  There was no statistically significant difference in severity scores for the three 
age groups: F (2, 257) = .13, p = .88.   
The next hypothesis examined the effect of age (i.e. generational cohorts) on 
perceived barriers (i.e. costs) to handwashing.  If respondents perceived that handwashing 
took too much time or if the sink was too far away they would be less likely to wash their 





or her hands.  There were no statistically significant differences in perceived costs of 
handwashing scores between the three age groups: F (2, 252) = .97, p = .38.   
Next, the effect of age (i.e. generational cohorts) on barriers to social distancing 
was examined.  Respondents were asked if they thought it would take too much effort or 
time to avoid someone who was sick.  There was no statistically significant difference in 
perceived costs of social distancing scores between the three age groups: F (2, 253) = 
2.92, p = .06.  However, the data revealed a probability that perceived costs of social 
distancing approached statistical significance, which suggests there may be a difference. 
Table 4.6 Mean Scores of Age Demographic Characteristics 
	  
M M M α 
Characteristics Gen Y Gen X Boomers 	  	  
H1a: Age → Severity 5.06 (n = 76) 5.08 (n = 117) 5.09 (n =67) 0.88 
H6a: Age → Cost (HW) 6.59 (n = 74) 6.45 (n = 116) 6.50 (n = 65) 0.38 
H6b: Age →Cost (SD) 2.54 (n = 73) 2.53 (n = 116) 2.07 (n = 67) 0.06 
Note.  Respondents were divided into four groups based on their age and according to 
their generational cohort; the mature cohort was not represented in this analysis due to 
insufficient data.  All statements were measured on a seven-point Likert scale (1 = 
strongly disagree, 7 = strongly agree). 
 
The next demographic examined was the effect of health on perceived 
susceptibility to contracting norovirus.  It was hypothesized that respondents with a lower 
level of perceived health would perceive a greater susceptibility to contracting norovirus.  
Respondents reported their level of health on a seven-point Likert scale (i.e. 1 = very 
poor, 7 = excellent).  The variable health was operationally defined by splitting responses 
into two groups at the median (i.e. respondents that reported their health as good).  The 
two groups consisted of (1) respondents that were ambivalent (i.e. neither poor nor good) 





their health as good or better than the others (i.e. very good or excellent).  Respondents 
with poor levels of health were not strongly represented in this sample; however, they did 
perceive a greater susceptibility to contracting norovirus compared to respondents that 
reported their health as good.  There was a significant difference between respondents 
that reported lower (M = 4.58, SD = 1.04) and higher levels of health (M = 4.09, SD = 
1.37; t (156) = 2.10, p = .04, two-tailed) regarding the perceived susceptibility of 
contracting norovirus.  The magnitude of the differences in the means (mean difference 
= .23, 95% CI: .03 to .95) was very small (eta squared = .03).  
The next hypothesis examined the effect of gender on perceived benefits of social 
distancing.  Respondents were asked how likely they were to spend time with friends or 
family, even if they were sick or visit places where people were sick, even if they were 
their favorite spots to go.  There was no significant difference between male (M = 4.35, 
SD = 1.22) and female respondents (M = 4.27, SD = 1.39; t (257) = .52, p = .60, two-
tailed) regarding the perceived benefits of social distancing.  The magnitude of the 
differences in the means (mean difference = .16, 95% CI: -.24 to .41) was very  












Table 4.7 Mean Scores of Health and Gender Demographic Characteristics 
	  
M M t-value 
Characteristics Lo  High   
H2: Health → Susceptibility 4.58 (n = 42) 4.09 (n = 116) 2.10* 
 
Male Female   
H3a: Gender → Benefits (HW)† 
H3b: Gender → Benefits (SD) 4.35 (n = 118) 4.27 (n = 141) 0.52 
Note.  Health statements were measured on a seven-point Likert scale (1 = very 
poor, 7 = excellent).  The variable was defined as those that were ambivalent or 
reported their perceived level of health as poor versus very good or excellent.  
Benefits statements were measured on a seven-point Likert scale (1 = strongly 
disagree, 7 = strongly agree).   
†It was determined that benefits of handwashing statements did not accurately 
measure respondent’s perceived benefits and they were eliminated from the 
analysis. 
* p < .05, **p < .01, ***p < .001  
 
The next demographic examined (see Table 4.8) was the effect of education on 
perceived effectiveness (i.e. response-efficacy) of protection motivation in reducing the 
risk of contracting norovirus.  The education variable was operationally defined by 
dividing the sample population into three groups; this was done because some of the 
groups did not have a large enough sample (n = 30).  The first group combined 
respondents that had some high school, high school diploma or G.E.D., and some college 
education.  The second group consisted of those people that had attended a technical or 
trade school, and had an associate’s degree.  The third group was made up of respondents 
that had attained a bachelor or graduate degree.  A one-way between-groups analysis of 
variance was conducted to explore the impact of education on perceived effectiveness (i.e. 
response-efficacy) of handwashing.  There was no statistically significant difference in 
response-efficacy scores regarding handwashing for the three groups: F (2, 254) = .34, p 





efficacy) of social distancing in reducing the threat of norovirus.  There was no 
statistically significant difference in response-efficacy scores regarding social distancing 
for the three groups: F (2, 256) = .30, p = .74.   
Table 4.8 Mean Scores of Education Demographic Characteristics 
	  








 H4a: Educ. → Resp.-eff. (HW) 5.56 (n = 93) 5.39 (n = 35) 5.53 (n = 129) 0.71 
H4b: Educ. → Resp.-eff. (SD) 5.46 (n = 90) 5.39 (n = 35) 5.34 (n = 130) 0.74 
Note.  The education variable was defined as: the first group combined respondents 
that had some high school, high school diploma or G.E.D., or some college education.  
The second group consisted of those people that had attended a technical or trade 
school, or had an associates degree.  The third group included respondents that had 
attained a bachelors or graduate degree.  Response-efficacy statements were measured 
on a seven-point Likert scale (1 = strongly disagree, 7 = strongly agree).   
 
The last demographic characteristic examined was the effect of where a 
respondent lived (i.e. location) on perceived self-efficacy of handwashing compliance 
(see Table 4.9).  Respondents were asked if they felt they were able to wash their hands 
when they wanted to and if they perceived that they knew how to wash their hands 
effectively to reduce the risk of norovirus.  The place where people lived was 
operationalized by separating the range of responses into four groups (i.e. small town, < 
10,000; small city or suburb, 10,000 – 100,000; large city or suburb, 100,000 – 250,000; 
and major city, > 250,000).  A one-way between-groups analysis of variance was 
conducted to explore the impact of location on perceived self-efficacy of handwashing.  
There was no statistically significant difference in self-efficacy scores regarding 
handwashing between the four groups: F (3, 262) = 1.43, p = .23.  The next effect 





threat of norovirus.  There was no statistically significant difference in self-efficacy 
scores regarding social distancing between the four groups: F (2, 264) = .87, p = .46.   
Table 4.9 Mean Scores of Location Demographic Characteristics 
 










 H5a: Loc. → Self-eff. (HW)  5.94 
(n = 55) 
5.85 
(n = 102) 
6.05 
(n = 53) 
5.68 
(n = 56) 0.23 
H5b: Loc. → Self-eff. (SD) 5.22 
(n = 55) 
4.96 
(n = 102) 
5.18 
(n = 53) 
4.95 
(n = 58) 0.46 
Note.  The place where people lived was defined by separating the range of 
responses into four groups (i.e. small town, < 10,000; small city or suburb, 10,000 – 
100,000; large city or suburb, 100,000 – 250,000; and major city, > 250,000).  Self-
efficacy statements were measured on a seven-point Likert scale (1 = strongly 
disagree, 7 = strongly agree).   
 
The second research question (R2) examined the effects of a simulated norovirus 
outbreak on passengers’ protection motivation (i.e. handwashing and social distancing) 
between pre- and post-stimulus.  Respondents were asked a series of questions structured 
around the PMT prior to introduction of the outbreak stimulus.  The same series of PMT 
questions was asked after introduction of the stimulus to determine if the perceptions of 
the respondents regarding protection motivation increased.  Between group differences 
were calculated using paired-sample t-tests (see Table 4.10).  The effect size was 
interpreted according to the guidelines provided by Cohen: (a) .01 = small effect, (b) .06 








Table 4.10 Paired Sample Mean Scores of PMT Variables Pre- and Post-Stimulus 
	  
M M t-value 
PMT Variable Pre-Stimulus Post-Stimulus   
Severity (n = 269) 4.93 5.12 -2.14* 
Susceptibility (n = 261) 4.18 5.54 -16.59*** 
Benefits (HW)†    
Benefits (SD) (n = 266) 4.33 3.47 12.39*** 
Response-efficacy (HW) (n = 265) 5.51 6.12 -9.92*** 
Response-efficacy (SD) (n = 260) 5.40 6.04 -9.97*** 
Self-efficacy (HW) (n = 260) 5.86 6.27 -7.62*** 
Self-efficacy (SD) (n = 263) 5.05 5.53 -9.27*** 
Cost (HW) (n = 257) 5.37 6.49 -13.96*** 
Cost (SD) (n = 262) 2.97 2.39 7.47*** 
Score (HW) (n = 268) 8.55 17.37 -27.24*** 
Score (SD) (n = 264) 4.88 6.14 -13.25*** 
Note.  All statements were measured on a seven-point Likert scale (1 = strongly 
disagree, 7 = strongly agree). 
†It was determined that benefits of handwashing statements did not accurately measure 
respondent’s perceived benefits and they were eliminated from the analysis.   
*p < .05, **p < .01, ***p < .001 
 
 
Respondents’ perceived severity increased after introduction of the stimulus.  
They were more likely to believe that if they contracted norovirus the effects would have 
an impact on their health.  There was a statistically significant increase from pre- (M = 
4.93, SD = 1.52) to post-stimulus (M = 5.12, SD = 1.15), t (268), = -2.14, p < .05 (two-
tailed) regarding the perceived severity of contracting norovirus.  The mean difference in 
severity was -.19 with a 95% confidence interval ranging from -.37 to -.02.  The eta 
squared statistic (.02) indicated a medium to large effect size.  
The introduction of the stimulus was effective in raising perceived susceptibility.  





had occurred.  There was a statistically significant increase in perceived susceptibility of 
contracting norovirus from pre- (M = 4.18, SD = 1.29) to post-stimulus (M = 5.54, SD = 
1.05), t (260), = -16.59, p < .001 (two-tailed).  The mean difference in susceptibility was -
1.35 with a 95% confidence interval ranging from -1.52 to -1.19.  The eta squared 
statistic (.51) indicated a very large effect size. 
After the introduction of the stimulus perceived benefits of social distancing 
decreased, respondents were less likely to spend time with people who were sick or visit 
places where people were sick, regardless if the benefit was spending time with a family 
member or visiting their favorite place.  There was a statistically significant decrease in 
perceived benefit of social distancing from pre- (M = 4.33, SD = 1.30) to post-stimulus 
(M = 3.47, SD = 1.54), t (266), = 12.39, p < .001 (two-tailed).  The mean difference in the 
perceived benefits of social distancing was .85 with a 95% confidence interval ranging 
from .72 to .99.  The eta squared statistic (.39) indicated a very large effect size. 
Respondents believed more strongly that handwashing was one of the best ways 
to prevent norovirus and that it would have an impact on whether or not they got sick 
after introduction of the outbreak stimulus.  There was a statistically significant increase 
in the perceived response-efficacy of handwashing from pre- (M = 5.51, SD = 1.07) to 
post-stimulus (M = 6.12, SD = .89), t (265), = -9.92, p < .001 (two-tailed).  The mean 
difference in the perceived response-efficacy of handwashing was -.61 with a 95% 
confidence interval ranging from -.73 to -.49.  The eta squared statistic (.27) indicated a 
very large effect size. 
After introduction of the stimulus the respondents were more likely to believe that 





that it was one of the best ways to prevent norovirus.  There was a statistically significant 
increase in the perceived response-efficacy of social distancing from pre- (M = 5.40, SD 
= 1.14) to post-stimulus (M = 6.04, SD = .99), t (260), = -9.97, p < .001 (two-tailed).  The 
mean difference in the perceived response-efficacy of social distancing was -.64 with a 
95% confidence interval ranging from -.76 to -.51.  The eta squared statistic (.28) 
indicated a very large effect size. 
Respondents’ belief that they had the knowledge and ability to wash their hands 
increased during an outbreak.  There was a statistically significant increase in perceived 
self-efficacy of handwashing from pre- (M = 5.86, SD = .97) to post-stimulus (M = 6.27, 
SD = .77), t (260), = -7.62, p < .001 (two-tailed).  The mean difference in the perceived 
self-efficacy of handwashing was -.41 with a 95% confidence interval ranging from -.52 
to -.31.  The eta squared statistic (.18) indicated a medium to large effect size. 
After introduction of the stimulus, respondents felt more strongly that they had 
the knowledge and ability to avoid people who were sick.  There was a statistically 
significant increase in the perceived self-efficacy of social distancing from pre- (M = 5.05, 
SD = 1.23) to post-stimulus (M = 5.53, SD = 1.12), t (263), = -9.27, p < .001 (two-tailed).  
The mean difference in the perceived self-efficacy of social distancing was -.48 with a 95% 
confidence interval ranging from -.58 to -.37.  The eta squared statistic (.25) indicated a 
very large effect size. 
Respondents more strongly agreed that they would wash their hands during an 
outbreak, even if they were in a hurry or had to travel a distance to a sink.  There was a 
statistically significant increase in the perceived cost of handwashing from pre- (M = 5.37, 





The mean difference in the perceived cost of handwashing was -1.11 with a 95% 
confidence interval ranging from -1.27 to -.96.  The eta squared statistic (.43) indicated a 
very large effect size. 
Once the outbreak scenario was introduced, respondents were less likely to agree 
that avoiding people who were sick took too much time or effort.  There was a 
statistically significant decrease in the perceived costs of social distancing from pre- (M = 
2.97, SD = 1.35) to post-stimulus (M = 2.39, SD = 1.35), t (262), = 7.47, p < .001 (two-
tailed).  The mean difference in the perceived costs of social distancing was .58 with a 95% 
confidence interval ranging from .43 to .74.  The eta squared statistic (.18) indicated a 
very large effect size. 
Respondents were asked to estimate how many times per day they washed their 
hands during the cruise pre- and post-stimulus.  Respondents reported that they would 
wash their hands twice as often to prevent themselves from contracting norovirus during 
an outbreak.  There was a statistically significant increase in self-reported handwashing 
frequency (i.e. times per day) from pre- (M = 8.55, SD = 4.54) to post-stimulus (M = 
17.37, SD = 6.24), t (268), = -27.24, p < .001 (two-tailed).  Respondents reported that 
they would wash their hands eight and one half times per day during the cruise.  During 
an outbreak, respondents reported that they would wash their hands 17 times per day.  
The mean difference in handwashing frequency was -8.82 with a 95% confidence interval 
ranging from -9.46 to -8.18.  The eta squared statistic (.73) indicated a very  
large effect size. 
Respondents were likely to agree that they would go out of their way to avoid 





significant increase in social distancing from pre- (M = 4.88, SD = 1.66) to post-stimulus 
(M = 6.14, SD = 1.07), t (264), = -13.25, p < .001 (two-tailed).  The mean difference in 
the social distancing was -1.27 with a 95% confidence interval ranging from -1.45 to -
1.08.  The eta squared statistic (.40) indicated a very large effect size. 
Research question (R3) examined whether PMT adequately explained 
handwashing and social distancing intentions of United States respondents.  This research 
question examined (a) how much variance in protection motivation intention was 
explained by the threat and coping appraisal constructs (b) how well the perceived 
measures of severity, susceptibility, benefits (excluded from handwashing analysis), 
response-efficacy, self-efficacy and costs predicted protection motivation intention, and 
(c) which variables were the best predictors of protection motivation intention.  Standard 
multiple regression assessed the ability of the threat and coping appraisal constructs to 
predict protection motivation intention regarding handwashing and social distancing.  
Both constructs were entered into the model at the same time.  A standard regression 
analysis was run on both the pre- (see Table 4.11) and post-stimulus (see Table 4.12) 
models.  The pre- and post-stimulus analysis was fairly consistent in how much 
variability of the dependent variable was explained.  The pre-stimulus regression analysis 
reported that the PMT explained 60% of handwashing intention; while the post-stimulus 
model explained 58%.  For the social distancing model, the pre-stimulus regression 
analysis reported that the PMT explained 40% of social distancing intention compared to 







Table 4.11 Pre-Stimulus Standard Regression Analysis (n = 269) 
 
Handwashing Social Distancing 
 
β (SE) t-value β (SE) t-value 
Construct F = 73.40 R2 = 0.60*** F = 27.31 R2 = 0.40*** 
 
Threat Appraisal 
         Severity 0.04 (0.26) 1.23 0.08 (0.05) 1.52 
     Susceptibility -0.02 (0.03) -0.56 0.15 (0.06) 2.53* 
     Benefits†   -0.30 (0.06) -5.02*** 
     Coping Appraisal 
         Response-efficacy 0.22 (0.04) 4.96*** 0.26 (0.07) 3.67*** 
     Self-efficacy 0.08 (0.05) 1.65 0.08 (0.06) 1.35 
     Costs 0.37 (0.03) 11.58*** -0.12 (0.06) -2.03* 
†It was determined that benefits of handwashing statements did not accurately measure 
respondent’s perceived benefits and they were eliminated from the analysis. 


















Table 4.12 Post-Stimulus Standard Regression Analysis (n = 269) 
 
Handwashing Social Distancing 
 
β (SE) t-value β (SE) t-value 
Construct F = 65.55 R2 = 0.58*** F = 34.21 R2 = 0.46*** 
 
Threat Appraisal 
         Severity 0.01 (0.03) 0.53 0.10 (0.06) 1.74 
     Susceptibility 0.03 (0.03) 1.10 0.12 (0.06) 1.92 
     Benefits†   -0.29 (0.04) -7.08*** 
     Coping Appraisal 
         Response-efficacy 0.12 (0.03) 3.72*** 0.34 (0.07) 4.79*** 
     Self-efficacy 0.15 (0.04) 3.78*** 0.08 (0.06) 1.33 
     Costs 0.40 (0.04) 9.92*** -0.03 (0.05) -0.57 
†It was determined that benefits of handwashing statements did not accurately measure 
respondent’s perceived benefits and they were eliminated from the analysis. 
*p < .05, **p < .01, ***p < .001.   
 
The post-stimulus handwashing model was found to explain 58% (F (5, 239) = 
65.55, p < .001) of the variability in handwashing intention.  There were no significant 
predictors for the threat appraisal construct.  For the coping appraisal construct, response-
efficacy, self-efficacy and costs were all very strong predictors of handwashing intention.   
Respondents’ perceived severity and susceptibility of contracting norovirus did 
not significantly contribute to the model.  Perceived threat (i.e. severity and susceptibility) 
was not a significant motivator for respondents’ handwashing intention.  Severity was not 
statistically significant in predicting handwashing intention with a beta value of (β = .01, 
p = .60) regarding handwashing intention.  Susceptibility was not statistically significant 





Perceived benefits of handwashing did not accurately measure respondents’ perceived 
benefits and were excluded from the analysis. 
The coping appraisal construct reflected respondent’s beliefs toward the 
effectiveness of removing the threat by engaging in the recommended behavior.  If the 
respondent believed the prescribed behavior was effective, he or she would be more 
likely to comply.  Perceived response-efficacy was statistically significant in predicting 
handwashing intention recording a beta value of (β = .12, p < .001).  Perceived self-
efficacy was statistically significant in predicting handwashing intention recording a beta 
value of (β = .15, p < .001).  Respondents disagreed with the statement that time or effort 
would persuade them from engaging in handwashing.  Perceived costs were statistically 
significant in predicting handwashing intention recording a beta value of  
(β = .40, p < .001). 
The post-stimulus social distancing model was found to explain 46% (F (6, 237) 
= 34.21, p < .001) of the variability in social distancing intention.  For the threat appraisal 
construct, perceived benefits of engaging in social distancing was the strongest predictor 
of protection motivation intention.  For the coping appraisal construct, response-efficacy 
was the strongest predictor of social distancing intention.   
For the threat appraisal construct, respondents did not believe that norovirus 
would make them very sick; therefore, perceived severity of norovirus was not a good 
motivator for social distancing.  Perceived severity was not statistically significant in 
predicting social distancing intention recording a beta value of (β = .10, p = .08).  
Susceptibility was not statistically significant in predicting social distancing intention 





perceived susceptibility approached statistical significance, which suggests there may be 
a difference.  Respondents agreed that they would avoid people who were sick even if 
they or family or friends and would avoid places where people were sick even if it was 
their favorite places to visit.  Perceived benefits were statistically significant in predicting 
social distancing intention recording a beta value of (β = -.29, p < .001).   
The coping appraisal construct reflected respondent’s beliefs toward the 
effectiveness of removing the threat by engaging in the recommended behavior.  
Respondents believed that staying away from sick people would be effective from 
contracting norovirus.  Perceived response-efficacy was statistically significant recording 
a beta value of (β = .34, p < .001).  Contrary to response-efficacy, respondents did not 
believe that they were always able to avoid people who were sick.  This is especially true 
on a cruise ship where the large number of people living in a confined space makes it 
difficult to avoid sick people.  Perceived self-efficacy was not statistically significant 
recording a beta value of (β = .08, p = .19).  Respondents disagreed with the statement 
that it would take to much effort or time to avoid people who were sick.  Perceived costs 
were not statistically significant recording a beta value of (β = -.03, p = .57).  
The fourth research question (R4) examined the differences between the 
handwashing and social distancing models across the protection motivation variables: 
response-efficacy, self-efficacy, costs and intention.  Between group differences were 
calculated using paired-sample t-tests (see Table 4.13).  The effect size was evaluated 
according to the guidelines presented by Cohen (1988): .01 = small effect, .06 = moderate 






Table 4.13 Mean Scores of Handwashing and Social Distancing PMT Variables 
	  
M M t-value 
PMT Variable Handwashing Social Distancing   
Benefits (n = 265)† 
 
4.32 
 Response-efficacy (n = 261) 5.51 5.39 1.56 
Self-efficacy (n = 267) 5.87 5.04 11.64*** 
Cost (n = 259) 5.39 2.99 16.71*** 
Intention (n = 257) 5.81 4.24 21.53*** 
Note.  All statements were measured on a seven-point Likert scale (1 = strongly 
disagree, 7 = strongly agree).   
†It was determined that benefits of handwashing statements did not accurately 
measure respondent’s perceived benefits and they were eliminated from the analysis. 
*p < .05, **p < .01, ***p < .001 
 
 
Perceived benefits of handwashing were found to include behavioral measures 
and excluded from the analysis.  Perceived effectiveness (i.e. response-efficacy) of 
engaging in the recommended protection motivation behavior was statistically significant 
between the handwashing (M = 5.51, SD = 1.07) and the social distancing models (M = 
5.40, SD = 1.14), t (260), = 1.56, p < .001 (two-tailed).  The mean difference in response-
efficacy was .11 with a 95% confidence interval ranging from -.03 to .26.  The eta 
squared statistic (.01) indicated a very small effect size. 
Respondents reported that they more strongly believed in their ability to engage in 
handwashing compared to social distancing.  Perceived self-efficacy of engaging in the 
recommended protection motivation behavior was statistically significant between the 
handwashing model (M = 5.87, SD = .96) and the social distancing model (M = 5.04, SD 
= 1.22), t (266), = 11.64, p < .001 (two-tailed).  The mean difference in self-efficacy 
was .83 with a 95% confidence interval ranging from .69 to .97.  The eta squared statistic 





Respondents reported that it would be more difficult to avoid people who were 
sick than it would be to wash their hands.  The perceived costs of engaging in the 
recommended protection motivation behavior was statistically significant between the 
handwashing model (M = 5.39, SD = 1.45) and the social distancing model (M = 2.99, SD 
= 1.36), t (258), = 16.71, p < .001 (two-tailed).  The mean difference in costs was 2.40 
with a 95% confidence interval ranging from 2.12 to 2.69.  The eta squared statistic (.52) 
indicated a very large effect size. 
Lastly, respondents had stronger intentions to do handwashing compared to social 
distancing.  Intention to engage in the recommended protection motivation behavior was 
statistically significant between the handwashing model (M = 5.81, SD = .93) and the 
social distancing model (M = 4.24, SD = 1.32), t (256), = 21.53, p < .001 (two-tailed).  
The mean difference in intention scores was 1.56 with a 95% confidence interval ranging 
from 1.42to 1.71.  The eta squared statistic (.61) indicated a very large effect size. 
The fifth research question (R5) looked at whether protection motivation differed 
based upon the cruising experience of the passenger (see Table 4.14).  Between group 












Table 4.14 Mean Self-Reported Handwashing Frequencies and Social Distancing Likert 
Scores Between Non-experienced and Experienced Cruisers 
	  
M M t-value 
PMT Variable Non-experienced Experienced   
Handwashing Scores (n = 269) 8.25 8.80 -0.99 
Social Distancing Scores (n = 266) 4.56 5.14 -2.85** 
Note.  Handwashing scores were measured based upon self-reported handwashing 
frequency per day.  Social distancing scores were measured on a seven-point Likert 
scale (1 = strongly disagree, 7 = strongly agree) in response to the statement “I will 
actively go out of my way to avoid people or places that may make me sick.”  
Respondents that had never been on a cruise before were considered non-experienced; 
while respondents having been on one or more cruises were considered experienced. 
*p < .05, **p < .01, ***p < .001 
 
 
There was no significant difference in pre-stimulus handwashing scores (i.e. self-
reported handwashing frequency per day) between non-experienced (M = 8.25, SD = 4.36) 
and experienced (M = 8.80, SD = 4.67; t (267) = -.987, p = .325, two-tailed) cruisers.  
The magnitude of the differences in the means (mean difference = -.55, 95% CI: -1.64 
to .55) was very small (eta squared = .00).   
Experienced cruisers were more likely to agree with the statement that they would 
actively go out of their way to avoid people or places that may make them sick (i.e. when 
asked how likely they would avoid people who were sick or places that may make them 
sick) than non-experienced cruisers; the answers were based upon a seven-point Likert 
scale (1 = strongly disagree, 7 = strongly agree).  There was a significant difference in 
social distancing scores between non-experienced (M = 4.56, SD = 1.72) and experienced 
cruisers (M = 5.14, SD = 1.56; t (264) = -2.85, p < .01, two-tailed).  The magnitude of the 
differences in the means (mean difference = -.58, 95% CI: -.97 to -.17) was very small 





Lastly, respondents were presented with a list of activities and asked which ones 
they would most likely avoid during a norovirus outbreak on the cruise.  The results are 
presented in Table 4.15. 
Table 4.15 Activities and Areas Most Likely Avoided During an Outbreak (n = 269) 
Activity/Area Rank Frequency 
Buffet 1 217 
Fitness 2 211 
Spa 3 207 
Restaurant 4 158 
Bar 4 158 
Casino 5 156 
Classes 6 146 
Dancing 7 136 
Entertainment 8 106 
Sun Deck 9 57 
Onshore 10 25 






CHAPTER 5: DISCUSSION 
 
5.1 Summary 
This study examined the healthy behaviors of passengers through the 
framework of the PMT in the context of a simulated outbreak onboard a cruise ship.  
The purpose of the study was to gain insight into the cognitive processes that 
influence an individual to engage in healthy behaviors.  The findings suggest that 
health was the only demographic characteristic useful for predicting an individual’s 
intention to engage in protection motivation.  Respondents that reported having a 
poor level of health were more likely to perceive themselves as susceptible to 
norovirus.  The outbreak stimulus provided in the scenario-based questionnaire was 
significant in raising the awareness of respondents’ intention to engage in 
handwashing and social distancing behaviors.  The results suggested that the PMT is 
a useful framework for explaining and predicting cruise passenger intentions 
regarding norovirus disease incidence.  Respondents were more likely to engage in 
handwashing compared to social distancing behaviors.  Experienced cruisers were 
more likely to engage in social distancing compared to non-experienced cruisers; 
there was no difference based on experience between self-reported handwashing 
frequencies per day.  The activities most likely avoided during an outbreak on a 





5.2 Key Findings 
The first research question (R1) investigated the effects of demographics on the 
PMT variables in relation to intention to engage in protection motivation (see Table 5.1).  
The results of the study indicated the effect of health on perceived susceptibility to 
contracting norovirus was the only demographic hypothesis that was supported.  
Respondents with poor health were more likely to perceive a higher level of susceptibility 
to norovirus compared to those in good health. 
Table 5.1 Relationship of Demographic Variables on PMT Variables 
Hypothesized Relationship t-value, (α) Results 
H1: Age → Severity (0.88) Not Supported 
H2: Health → Susceptibility 2.10* Supported 
H3a: Gender → Benefits (HW)† 
 
Not Tested 
H3b: Gender → Benefits (SD) 0.52 Not Supported 
H4a: Education → Response-efficacy (HW) (0.71) Not Supported 
H4b: Education → Response-efficacy (SD) (0.74) Not Supported 
H5a: Location → Self-efficacy (HW) (0.23) Not Supported 
H5b: Location → Self-efficacy (SD) (0.46) Not Supported 
H6a: Age → Cost (HW) (0.38) Not Supported 
H6b: Age → Cost (SD) (0.06) Not Supported 
Note.  T-values are reported for paired t-tests and (alphas) for ANOVA. 
†It was determined that benefits of handwashing statements did not accurately 
measure respondent’s perceived benefits and they were eliminated from the 
analysis. 
*p < .05, **p < .01, ***p < .001  
 
Hypothesis (H1) was not supported and hypothesis (H2) was supported.  Age had 
no effect upon the perceived severity of contracting norovirus; this is not surprising due 
to the relatively young age of the respondents.  However, as a person’s health declines, 
they perceived themselves as being more susceptible to contracting norovirus.  This study 





of contracting norovirus.  This difference between age and health could be explained by a 
study on the association between employee age and health.  In 2013, Ng and Feldman 
found that older employees did not self-report more health problems compared to 
younger; although, they had modest declines in clinical tests (i.e. blood pressure, 
cholesterol etc.).  This might explain why age did not have a significant effect on 
perceived severity.  Ng and Feldman (2013) also suggested that older adults tend to 
develop coping strategies to mitigate the negative effects of age on health, which may 
explain contradictory findings between age and self-reported health.  Finally, this 
dissertation research may have found a difference between age and health because the 
mean age of the sample population was relatively young and there were fewer  
older respondents. 
 Hypothesis (H3a) could not be examined because it was determined that 
handwashing benefits’ statements did not accurately measure respondent’s perceived 
benefits.  Hypothesis (H3b) was not supported.  When asked whether the respondents 
would still spend time with family and friends even if they were sick, and if they would 
still visit public places where people were sick, even if they were their favorite spots to 
go, the results indicated that both genders just barely agreed with the statements.  This 
could be explained by the fact that it is not always possible to distance oneself from sick 
family or friends especially when they require care.  Or in the context of a cruise ship, 
avoiding public eating places would require one to be confined to his or her cabin which 
defeats the purpose of going on a cruise. 
 Hypotheses (H4a) and (H4b) were not supported.  These two hypotheses looked 





respondents were likely to agree with the effectiveness of handwashing and somewhat 
agree with effectiveness of social distancing for protecting themselves from contracting 
norovirus.  Reasons for this are that most people are taught from a young age that 
handwashing is one of the best ways to keep from getting sick.  Additionally, people at a 
young age are taught to cover their mouths during a cough or sneeze to prevent spreading 
their germs as well as the importance of avoiding sick people; therefore, regardless of 
education level attained this knowledge is fundamental and widespread (CDCe, 2015; 
Partnership for Food Safety Education, 2010).  
 Hypotheses (H5a) and (H5b) were not supported.  There was no difference 
whether a respondent was living in a rural or urban environment pertaining to perceived 
self-efficacy.  Respondents felt strongly they had the knowledge and ability to wash their 
hands; the mean scores were so high that no differences were found between rural and 
urban respondents.  Responses indicated that respondents only somewhat agreed that they 
had the knowledge and ability to avoid people who were sick when they wanted to; there 
were no differences in perceived self-efficacy of social distancing between rural and 
urban respondents. 
 Hypotheses (H6a) and (H6b) were not supported.  The average age of the 
respondents was relatively young and the mature generational cohort was not represented.  
The majority of respondents in this population sample were young adults; there was not 
much difference in the perceived costs of protection motivation (i.e. handwashing or 
social distancing) across the groups.  There were no differences between generation X, 
generation Y and baby boomers when asked if they would still wash their hands, even if 





disagreed that it would take too much effort or time to avoid people who were sick; 
however, there were no significant differences between the cohorts. 
 The second research question (R2) examined the effect of a simulated outbreak on 
passengers’ protection motivation (see Table 5.2).  The scenario-based questionnaire was 
designed to simulate a real life outbreak onboard a cruise ship.  Initially, the 
questionnaire set the stage for the respondents in the context of a seven-day Caribbean 
cruise.  The stimulus informed respondents that on day two of the cruise, the ship’s 
medical staff confirmed an outbreak with 190 sick passengers and 20 sick crewmembers 
and that testing had revealed that the cause was likely norovirus.  Concurrently, the 
scenario informed the “passenger” that the symptoms people were experiencing included 
stomach pain, nausea, vomiting and diarrhea that usually lasted one to three days.  It was 
important to educate the respondents about norovirus symptoms because 28% of the 
respondents indicated having no prior knowledge of the illness.  It was hypothesized that 
after introduction of the stimulus there would be a significant impact on threat and coping 
appraisal constructs in relation to protection motivation towards handwashing and social 












Table 5.2 Relationship of PMT Variables Pre- and Post-Stimulus 
Hypothesized Relationship Pre- and Post-Stimulus t-value Results 
H7: Severity → Severity  -2.14* Supported 
H8: Susceptibility → Susceptibility -16.59*** Supported 
H9a: HW Benefits† → HW Benefits†  
 
Not Tested 
H9b: SD Benefits → SD Benefits  12.39*** Supported 
H10a: HW Response-efficacy → HW Response-eff. -9.92*** Supported 
H10b: SD Response-efficacy → SD Response-eff. -9.97*** Supported 
H11a: HW Self-efficacy → HW Self-efficacy  -7.62*** Supported 
H11b: SD Self-efficacy → SD Self-efficacy -9.27*** Supported 
H12a: HW Costs → HW Costs -13.96*** Supported 
H12b: SD Costs → SD Costs 7.47*** Supported 
†It was determined that benefits of handwashing statements did not accurately 
measure respondent’s perceived benefits and were eliminated from the analysis.  
*p < .05, **p < .01, ***p < .001   
 
For hypotheses (H7) and (H8), the stimulus did have a significant effect on both 
severity and susceptibility.  Respondents agreed that norovirus could make them very 
sick or cause them to be hospitalized.  After introduction of the stimulus, they believed 
more strongly in the severity of norovirus.  Initially, respondents agreed that they were 
susceptible to contracting norovirus and chances of someone their age in comparable 
physical condition getting norovirus was rather large.  Post-stimulus, respondents agreed 
more strongly that they were more susceptible to norovirus.  One of the reasons why the 
stimulus may have been effective for some respondents was that, 28% of respondents 
indicated that they had no prior knowledge of norovirus.  Because the information 
contained in the stimulus included potential health effects of norovirus and how it is 
spread this information may have been educational for some respondents, in addition to 





Hypothesis (H9a) could not be examined because it was determined that 
handwashing benefits’ statements did not accurately measure respondent’s perceived 
benefits.  Hypothesis (H9b) examined the effect of the stimulus on social distancing 
benefits.  Prior to the introduction of the stimulus, respondents slightly agreed that they 
would still spend time with people who were sick, even if they were family or friends, or 
continue to visit places where people were sick, even if they were their favorite spots to 
go.  Post-stimulus, respondents slightly disagreed that they would still spend time with 
sick family or visit their favorite places where people were sick.  This could be explained 
by the increase in awareness towards norovirus from the information contained in the 
stimulus; more than a quarter of the respondents had no prior knowledge of norovirus. 
Hypothesis (H10a) examined the level of response-efficacy related to 
handwashing intention.  Initially, respondents’ perceptions toward handwashing 
effectiveness in reducing the chances of contracting norovirus were positive; the stimulus 
only strengthened perceived efficacy.  Hypothesis (H10b) referred to the effect of the 
stimulus on response-efficacy toward handwashing intention.  Respondents somewhat 
agreed with the statement that avoiding people who were sick would have an impact and 
was one of the best ways to prevent contracting norovirus.  After the stimulus, they 
agreed that social distancing was effective towards preventing norovirus.  Past research 
has shown the effectiveness of response-efficacy in predicting protection motivation 
intention in response to a simulated infectious disease epidemic (Williams et al., 2015).  
The current research evidence also supports the importance of response-efficacy in 
predicting protection motivation with the respondents’ belief in the effectiveness of 





 Hypothesis (11a) proposed that experienced cruisers would likely have an 
increased level of self-efficacy toward handwashing.  Pre-stimulus, respondents reported 
that they agreed that they knew how to wash their hands and were able to when they 
wanted to.  Post-stimulus, they perceived the self-efficacy of handwashing more strongly.  
Hypothesis (11b) proposed that experienced cruisers would have an increased level of 
self-efficacy towards social distancing.  Prior to the stimulus respondents somewhat 
agreed that they were able and could effectively avoid sick people when they wanted to.  
After the stimulus they agreed more so in their ability to engage in social distancing.  The 
evidence indicates that respondents consider handwashing and social distancing easy 
behaviors to comply with during an outbreak.  The findings that suggest coping appraisal 
variables (i.e. response-efficacy and self-efficacy) are significantly associated with 
protection motivation intention are consistent with past studies (Maddux and Rogers, 
1983; Williams et al., 2015; Milne et al., 2002).   
 Hypothesis (12a) examined the effect of the stimulus on perceived costs of 
handwashing.  Respondents’ pre-stimulus perceptions indicated that they somewhat 
agreed that they would still wash their hands even if it took a lot of time or the sink was 
far away.  Post-stimulus, they agreed they would engage in handwashing despite the costs 
associated with time and distance. Hypothesis (12b) examined the effect of the stimulus 
on social distancing.  Initially, respondents slightly disagreed that it would take too much 
time or effort to avoid people who were sick.  After the stimulus was introduced they 
somewhat disagreed that it would take too much time or effort.  These results indicate 





difficult to overcome in order to protect themselves from norovirus.  Milne et al. (2002), 
also found costs to be a significant predictor of intention (to exercise).   
 The results of hypotheses (H13a) and (H13b) are reported in Table 5.3.  
Hypothesis (13a) was supported.  Respondents were asked how often they washed their 
hands daily pre- and post-stimulus.  Self-reported handwashing rates increased 
significantly from (M = 8.55) to (M = 17.37).  The results of this hypothesis agree with a 
study on handwashing rates pre- and post-H1N1 pandemic in Britain, where handwashing 
rates significantly increased with media reports of the illness (Fleischman, Webster, 
Judah, de Barra, Aunger and Curtus, 2011).  According to the Global Hygiene Council 
(Rose-Innes, 2012), engaging in handwashing six times per day is considered the 
minimum and ten times per day is much better.  The results from the post-stimulus reflect 
a heightened awareness of the need for increased handwashing compliance during an 
outbreak.  Handwashing knowledge is widespread although there is still room for 
improvement regarding compliance.  People claim they wash their hands more often than 
they actually do.  
 Hypothesis (H13b) was supported.  Respondents just slightly agreed that they 
would go out of their way to avoid people or places that may make them sick.  After the 
introduction of the stimulus, they solidly agreed that they would avoid people or places 
that could make them sick.  Many respondents reported having no prior knowledge of 
norovirus or cruising experience; the introduction of the outbreak stimulus provided 
norovirus information that increased awareness and may have heightened the need for 
action.  This information could explain why the respondent would more likely practice 





Table 5.3 Relationship of Handwashing and Social Distancing Pre- and Post-Stimulus 
Hypothesized Relationship Pre- and Post-Stimulus t-value Results 
H13a: Handwashing → Handwashing -27.24*** Supported 
H13b: Social Distancing → Social Distancing -13.25*** Supported 
*p < .05, **p < .01, ***p < .001 
 
   
Research question (R3) investigated whether the extended PMT could adequately 
explain and predict United States cruise passenger protection motivation.  Overall, the 
results of this research question (see Table 5.4) revealed that the PMT is a useful 
framework for investigating the intentions of passengers engaging in handwashing and 



















Table 5.4 Relationship of PMT Variables and Intention 
Hypothesized Relationship t-value Results 
H14a: Severity → Handwashing Intention 0.53 Not Supported 
H14b: Severity → Social Distancing Intention 1.74 Not Supported 
H15a: Susceptibility → Handwashing Intention 1.10 Not Supported 
H15b: Susceptibility → Social Distancing Int. 1.92 Not Supported 
H16a: Benefits† → Handwashing Intention 
 
Not tested 
H16b: Benefits → Social Distancing Intention -7.08*** Supported 
H17a: Response-efficacy → Handwashing Int. 3.72*** Supported 
H17b: Response-efficacy → Social Distancing Int. 4.79*** Supported 
H18a: Self-efficacy → Handwashing Intention 3.78*** Supported 
H18b: Self-efficacy → Social Distancing Intention 1.33 Not Supported 
H19a: Cost → Handwashing Intention 9.92*** Supported 
H19b: Cost → Social Distancing Intention -0.57 Not Supported 
†It was determined that benefits of handwashing statements did not accurately 
measure respondent’s perceived benefits and were eliminated from the analysis. 
*p < .05, **p < .01, ***p < .001   
 
 
Overall, the PMT reported significant main effects on intention to engage in 
handwashing and social distancing behaviors.  Prior research has found similar results 
(Cox, 2003; Lwin et al., 2010; Milne et al., 2007; Plotnikoff, 2014) in the effectiveness of 
the threat and coping appraisals for predicting intention.  Williams et al. (2015) found 
PMT to be a useful framework for understanding social distancing behaviors.  Plotnikoof 
et al. (1994) reported in a study of low-fat diet intentions to prevent coronary heart 
disease that severity and susceptibility failed to yield significant associations with 
intention while response-efficacy and self-efficacy had significant associations.  Lwin 
and Saw (2007) also reported response-efficacy and self-efficacy to be significant.  Other 
research demonstrated that severity and susceptibility are good predictors of intention 





 Hypotheses (14a) and (14b) were not supported in either protection motivation 
model.  Respondents to this study did not believe that norovirus is a severe illness.  
Hypothesis (15a) and (15b) were not supported.  This indicated that respondents did not 
perceive themselves as susceptible to norovirus by coming into contact with sick people 
or from contact with contaminated environmental surfaces.  Hypothesis (H16a) could not 
be examined because it was determined that handwashing benefits’ statements did not 
accurately measure respondent’s perceived benefits.  Hypothesis (16b) was supported.  
Benefits (i.e. maladaptive behavior) encourage an individual not to adopt the 
recommended healthy behavior; the higher the perceived benefits, the less likely the 
individual will adopt the behavior.  Benefits are strong predictors of respondents’ 
intentions to engage in protection motivation.  Hypotheses (17a) and (17b) were 
supported.  In both models, belief in the effectiveness of the recommended healthy 
behavior (i.e. response-efficacy) was a good predictor of protection motivation intention.  
Hypothesis (18a) was supported while (18b) was not supported.  The belief in an 
individual’s ability to engage in handwashing was a good predictor of intention.  This 
could be explained by the poor Cronbach’s alpha relating to this variable, which indicated 
that the self-efficacy handwashing questions asked of respondents did not measure the 
same thing.  A persons’ ability to engage in social distancing onboard a cruise ship was 
not a good predictor of intention.  It would be very difficult to avoid people on a cruise 
ship because there are so many in a confined space and; therefore, this variable was not a 
good predictor of protection motivation.  Hypotheses (19a) was supported and (19b) was 





strong predictors of intention for handwashing and not for social distancing; costs 
decrease the likelihood of performing the recommended behavior. 
Research question (R4) investigated the differences between passenger 
perceptions of recommended protection motivation behaviors (see Table 5.5).  
Hypothesis (H20a) could not be examined because it was determined that handwashing 
benefits’ statements did not accurately measure respondent’s perceived benefits.  
Hypotheses (20c, 20d and 20e) were supported and hypothesis (20b) was not supported.  
The results from this research question indicated that respondents more strongly believed 
in their ability (i.e. self-efficacy) to engage in handwashing compared to social distancing 
for preventing norovirus.  Respondents apparently believed that handwashing was easier 
to do and that they were able to do it when they wanted to; this could be explained by the 
fact that on a cruise ship a passenger has much more control over handwashing compared 
to social distancing behaviors.  Handwashing is accessible on a ship and easy to do 
compared to the challenge of avoiding people or places within the confines of a cruise 
ship.  Respondents were also more likely to believe that the costs associated with 
handwashing (i.e. time and effort) were less than social distancing; the costs of avoiding 
people or places on a cruise ship were much higher compared to the effort or time it 
would take to wash their hands.  Respondents had stronger self-reported intentions to 
engage in handwashing when compared to social distancing.  However, respondents 








Table 5.5 Relationship Between Handwashing and Social Distancing PMT Variables 
Hypothesized Relationship t-value Results 
H20a: HW Benefits† → SD Benefits 
 
Not Tested 
H20b: HW Response-efficacy → SD Response-efficacy 1.56 Not Supported 
H20c: HW Self-efficacy → SD Self-efficacy 11.64*** Supported 
H20d: HW Cost → SD Cost 16.71*** Supported 
H20e: HW Intention → SD Intention 21.53*** Supported 
†It was determined that benefits of handwashing statements did not accurately measure 
respondents’ perceived benefits and were eliminated from the analysis. 
*p < .05, **p < .01, ***p < .001   
 
 
Research question (R5) proposed that protection motivation differed based upon 
the cruising experience of the passenger (see Table 5.6). 
Table 5.6 Relationship Between Non-experienced and Experienced Cruisers in Regards 
to Handwashing and Social Distancing 
Hypothesized Relationship t-value Results 
H21a: HW Experienced → HW Non-experience    -0.99 Not Supported 
H21b: SD Experienced → SD Non-experience -2.85** Supported 
*p < .05, **p < .01, ***p < .001 
     
Hypotheses (H21a) was not supported.  Regardless of experience level, 
respondents did not differ on the number of self-reported times a day they washed their 
hands.  However, (H21b) was supported.  There was a significant difference between the 
non-experienced group and the experienced group, when asked if respondents would 
actively go out of their way to avoid people or places that may make them sick.  The 
experienced group agreed more strongly that they would avoid people and places that 
may make them sick.  Experienced passengers are likely to have an elevated awareness 





raised their level of interest and attention to media reports regarding norovirus outbreaks 
at sea.  This amplified awareness could be from their actual experience cruising in 
addition to post cruise media reporting.  This difference is emphasized even more due to 
the fact that many passengers have no experience cruising or knowledge of norovirus. 
 
5.3 Limitations 
There are several limitations to this study.  The largest age group of respondents 
was 21 – 30 years of age, representing 38% of the sample population followed by the 31 
– 40 years of age group at 26%.  Together these groups accounted for over half of the 
sample population.  The average age of cruisers in 2008 (Elliot et al., 2011) was 46 years 
of age indicating a downward trend from 65 years of age in the 1970s.  The sample 
population was younger than the average age of cruisers.  Further bias from this age 
group related to health.  Over 83% of the respondents reported themselves in good to 
excellent health.  This was not unexpected and can be explained by the use of the web-
based data collection method.  This form of data collection requires users to be computer 
savvy; therefore, it is not surprising that the mean age of respondents was between 31 and 
40 years of age.  According to the U.S. Census Bureau (2013b), individuals most likely to 
report using a computer and connecting to the Internet are young, White non-Hispanics 
and Asians, individuals that live in a high income household, and those with college 
educations.  Because the mean age was relatively young, respondents with poor levels of 
health (i.e. often associated with older age groups) were not strongly represented in this 
sample.  In addition, data collected for this study was from a simulated event and may not 





passengers during an outbreak.  For example, people claim they wash their hands more 
often than they actually do; therefore, self-report measures may not accurately reflect 
actual behaviors (Borchgrevink et al., 2013).  Furthermore, respondents may react more 
strongly to an actual outbreak compared to a simulated event. 
Another limitation was that the measurement items that asked respondents about 
the self-efficacy of handwashing had a low Cronbach’s alpha.  One question asked about 
their ability to wash hands when they wanted to, while the other about their knowledge 
related to effective handwashing for avoiding norovirus.  These two questions did not 
measure the same thing very well.  Instead of asking respondents if they knew how to 
wash their hands effectively to avoid norovirus, they could have been asked if it was easy 
to wash their hands when they wanted to.  Further compounding the knowledge question 
was that almost one third of respondents reported having no prior knowledge of norovirus; 
therefore, asking them if they knew how to wash their hands effectively to avoid 
norovirus created an even greater disparity when compared to the question that asked if 
they were able to wash their hands when they wanted to.   
The phrasing of the demographic question that asked respondents what size city 
they came from was also a limitation.  This could have meant different things to people.  
This is especially true in today’s society because people frequently move around.  The 
question should have reworded to ask what size city the respondent currently lived in.   
The statements that measured the perceived costs associated with handwashing 
could have been improved.  The statements that read, “I would wash my hands every I 
should, even if it takes a lot of time.” and “I would wash my hands every time I should, 





my hands every time I should.” and “It takes too much effort to wash my hands every 
time I should, especially if the sink is far away.”  These improved statements measuring 
the perceived costs associated with handwashing would have improved the quality  
of the variable. 
Lastly, the statements intended to measure the perceived benefits of handwashing 
were determined to be limitations and removed from the study.  The measurement items 
improperly measured perceived benefits; instead the statements measured behaviors.  
Benefits and costs are considered to be mirror opposites (i.e. similar in different ways) 
and oftentimes only one or the other is included in PMT analyses.  
 
5.4 Theoretical Implications 
 This study hypothesized the efficacy of the protection motivation theory for 
predicting cruise ship passengers’ perceptions and intentions towards handwashing and 
social distancing in regards to norovirus disease incidence.  Similar to past studies (e.g. 
smoking cessation, exercise initiation and healthy eating), which researched areas of risk 
communication in the framework of PMT (Milne et al., 2002; Plotnifoff and 
Higginbotham, 1994; and Lwin et al., 2010), this study found that “passengers” had 
positive perceptions and intentions towards healthy behaviors (i.e. handwashing and 
social distancing).  The threat and coping appraisal constructs explained a significant 
amount of intention to engage in healthy behaviors.  Several studies that have examined 
the PMT in a health context have found that coping appraisal is a consistently significant 
predictor of protection motivation (Cox et al., 2004); Maddux & Rogers, 1983; Timke et 





consistent predictor of protection motivation.  In this study, severity and susceptibility 
were not very good predictors of intention.  This is similar to the findings of Plotnikoff 
and Higginbotham (1993), that found that severity and vulnerability had no significant 
association with intention to consume a low-fat diet; other studies have found positive 
results (Milne et al., 2002; Maddux & Rogers, 1982).  Conflicting results may occur 
because of the different contexts in which the health threat are studied.  For example, a 
person’s perceived risk may vary with the consequences associated with the threat, such 
memory loss later in life (a possible consequence of eating poorly), foodborne illness 
(from eating at a restaurant with many health violations), cancer (from smoking) or HIV 
(having unprotected sex).  Each of these consequences is associated with a different 
degree of short- or long-term risk and severity level that will impact risk perception. 
 The second research question examined the effect of the stimulus on the threat 
and coping appraisal constructs.  The stimulus had a positive effect in raising the 
awareness and intention to engage in protection motivation.  Initially, respondents did not 
perceive themselves as susceptible to norovirus nor did they perceive a high level of 
severity associated with contracting the illness.  The stimulus was successful in raising 
their perceptions towards both.  The purpose of the stimulus was twofold (a) to 
communicate a specific threat (i.e. norovirus) and (b) to educate respondents about 
norovirus.  The latter was especially important because 28% of the respondents had never 
heard of norovirus.  The delivery source of the health communication has been 
researched in the area of healthy behaviors (Williams et al, 2015; Prentice-Dunn et al., 
1997).  Beato and Telfer (2010), determined that for a health communication message to 





understanding of the psychological and cognitive processes involved with behavioral 
responses to norovirus outbreaks; this is important for tailoring health communication 
messages that may be used to promote healthy behaviors.   
The third research question examined the efficacy of the PMT in predicting 
passenger intention.  Protection motivation theory proved useful in explaining how threat 
and coping appraisal constructs influence protection motivation.  Respondents’ belief in 
the effectiveness of the recommended healthy behavior was a consistent predictor across 
both the handwashing and social distancing models.  Self-efficacy was a significant 
predictor of handwashing intention.  This study’s findings are similar to a study on 
intentions to perform non-pharmaceutical protective behaviors during an influenza 
outbreak (Timke et al., 2014) where coping appraisal was found to be associated with 
protection motivation. 
On a cruise, it would be much easier to comply with handwashing than social 
distancing.  Susceptibility was significant in the pre-stimulus model and approached 
significance in the post-stimulus social distancing model.  This indicates that respondents 
felt more susceptible to people than to contracting germs from the environment.  Lastly, 
costs were a significant predictor for handwashing but not social distancing.  
 
5.5 Practical Applications 
  There are several stakeholders that will benefit from this research including the 
cruise ship industry, government (i.e. Vessel Sanitation Program), academics and 
consumers.  The cruise ship industry needs a thorough understanding of the cognitive 





environment for its passengers.  Due to the negative impact of an outbreak and because 
passengers often embark upon a cruise while sick, the industry needs to look at ways to 
proactively educate passengers about how to avoid contracting or spreading norovirus by 
practicing healthy behaviors.   
Research has shown that handwashing and social distancing have a significant 
effect upon the impact of an outbreak (Teasdale et al, 2014); therefore, it is important to 
encourage these healthy behaviors.  One way to do this is within the context of a health 
communication message.  For health communication messages to be effective they must 
be tailored to the target audience.  The findings of this study suggest that only people 
with poor health have an increased perception of susceptibility to contracting norovirus.  
Respondents did not perceive themselves to be susceptible to norovirus nor did they 
perceive contracting norovirus to be severe.  Additionally, almost one third of 
respondents had never heard of norovirus prior to completing the questionnaire.  These 
findings suggest a need for health communications regarding norovirus education. 
 This study provides evidence of the usefulness of the PMT framework for 
examining handwashing and social distancing intentions.  Both threat and coping 
appraisal constructs were analyzed together.  Handwashing intention was more strongly 
correlated with the coping appraisal construct.  The strongest predictor for handwashing 
intention was the belief that the recommended behavior would be effective (i.e. response-
efficacy) in preventing norovirus whereas, for the social distancing model both the threat 
and coping appraisal constructs predicted social distancing intention.  Perceived benefits 
were the strongest predictor of the threat appraisal construct for the social distancing 





this emphasizes the importance for promoting response-efficacy in norovirus health 
communication messages.  Health communicators should craft messages around the 
effectiveness of handwashing and social distancing behaviors for prevention and 
mitigation of norovirus.  The strength of these health communications can be supported 
through delivery of the health message from a respected source such as the surgeon 
general or cruise ship captain.  
Cruise ship operators need to recognize that many of their passengers may have 
no prior knowledge of norovirus and therefore, they need to make it a priority to educate 
non-experienced passengers about the risks and the importance of healthy behaviors.  
Health communication messages need to educate passengers about the effectiveness of 
recommended behaviors towards preventing norovirus.  Additionally, messages should 
help passengers understand how easily transmission occurs from the environment as well 
as from people.  Operators may look at novel ways to promote healthy behaviors through 
public service announcements, texts, emails, pre-cruise pamphlets, signage and video 
messaging during embarkation promoting social distancing and handwashing.  
Furthermore, the timing of the messages could vary in frequency from the time a 
passenger books a cruise to the time they disembark.  Health communications should 
involve more frequent messages prior to the cruise and less frequent and gentle reminders 
while at sea. 
Government agencies such as the VSP will find this study useful in tailoring 
health communication messages based upon the strongest predictors of the threat and 
coping appraisal constructs.  According to Beato and Telfer (2010), effective health 





emphasizing the effectiveness (i.e. response-efficacy) of handwashing and social 
distancing in the prevention of norovirus through health promotion materials and public 
health campaigns can help to increase compliance. 
Educators can further increase awareness by incorporating health issues into 
school curriculums and reinforcing knowledge through examination.  This study has 
shown that information (i.e. fear appeal) has a significant impact on intention; however, 
once an outbreak occurs, exposure may have been going on for 24 to 48 hours before the 
news of the outbreak is communicated and passengers become more diligent in their 
handwashing and social distancing behaviors.  By that time, they may have already 
become infected and contagious.  Therefore, it is important for educational efforts to be 
more proactive towards norovirus prevention efforts. 
Consumers will benefit from this study through increased awareness of the risk 
that accompanies an infectious disease like norovirus.  Passengers need to understand 
how norovirus spreads and the importance of handwashing and social distancing 
behaviors in keeping themselves healthy.  Inexperienced passengers need to be educated 
about norovirus as well.  Passengers play a key role in preventing the spread of norovirus 
onboard a cruise ship by practicing healthy behaviors, not embarking upon a cruise when 
sick and getting plenty of rest while cruising in order to keep the immune system strong.  
The language in the VSP Operation’s Manual is mostly suggestive toward passenger 
behaviors; therefore, it is important that consumers play an active role in preventing the 








The PMT has been shown to be a useful and effective framework for 
understanding the intentions of passengers regarding protection motivation.  This study 
provides support for norovirus education and health communications.  Future studies may 
include research on the efficacy of sanitizers, the disparity of infection rates between 
passengers and crew, the role of vaccinations, norovirus as infectious disease vs. 
foodborne illness, rates of infection on land vs. sea and observational studies during 
actual outbreaks.   
The use of sanitizers is heavily promoted onboard a cruise ship because they are 
quick and easy, and have been shown to promote hand hygiene compliance; however, the 
use and effectiveness of sanitizers is controversial (Liu et al., 2010; Park, et al., 2010).  
Some research reports that sanitizers are not effective against norovirus, while other 
studies based upon norovirus surrogates have demonstrated mixed results on the efficacy 
of sanitizers.  Further compounding the issue is that research has shown that the use of 
sanitizers increases hand hygiene awareness despite their controversial efficacy against 
norovirus.  Now that scientists are able to cultivate norovirus in human cells as opposed 
to the reliance on surrogates (University of Florida, 2014), there is an opportunity to 
develop a commercial hand sanitizer that is effective at reducing norovirus titer  
to safe levels.   
Another interesting issue is the disparity between infection rates among 
passengers and crewmembers.  Crewmembers have demonstrated a much lower rate of 
infectivity compared to passengers (CDC, 2015d).  This may be attributed to a greater 





cruises, separate living quarters from the passengers or the strict protocols in place that 
regulate crewmember behaviors more strictly compared to suggestive language  
directed at passengers.   
Norovirus is often referred to as a foodborne illness; however, according to 
Dreyfuss (2009), norovirus is indirectly transferred through food and would be better 
understood by the person-to-person transmission model similar to influenza.  The recent 
discovery of a norovirus vaccine will play an important role in mitigating the spread of 
norovirus.  Recommendations for future studies should include conducting research on 
the role of vaccines and the perceptions of passengers and crewmembers towards 
mandatory vaccinations. 
The CDC and CLIA estimates reveal a large difference between the rates of 
infection among passengers and those affected by norovirus on land.  Data suggests that 1 
in 6,376 passengers are affected by norovirus at sea compared to 1 in 16 people affected 
on land; however, these numbers are based on estimates (CDC, 2014d; CDC, 2015d).  
Future studies could seek more accurate data to reflect the actual difference.  Furthermore, 
as ship size continues to increase; research into the magnitude and frequency of outbreaks 
on larger ships compared to smaller ships would be useful.  Also, an investigation into 
the vessels that are most affected by norovirus outbreaks in relation to the demographic 
(i.e. seniors, family, young adult, kids etc.) that is most closely associated with the ships 
most often affected by outbreaks is warranted.   
Observational studies would help to reduce the risk of self-reporting bias.  
Because self-report measures do not always reflect actual protection motivation behavior, 





measure actual behaviors.  Future studies should include an older demographic that more 
closely resembles the cruising population and alternative questionnaire distribution could 
take place through industry portals such as the CLIA.   
In order to reduce the risk of contracting an infectious disease, government, the 
cruise industry, academia and the cruising public must do their part in the preventing and 
mitigating the spread of norovirus.  This information will be useful for tailoring health 
communication messages, based on the constructs of the PMT, while concurrently 
increasing the safety of cruising and contributing to the body of knowledge regarding 
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Appendix A Pilot Study Recruitment Message 
Dear Fellow Boilermakers, 
The School of Hospitality and Tourism Management at Purdue is conducting research on 
passenger perceptions in regards to Norovirus outbreaks on cruise ships.  Your 
participation in this pilot study is very much appreciated.   
 
The survey is completely voluntary, anonymous and confidential.  It will take about 8-10 






Jeffrey Fisher, C.E.C. 
Ph.D. Candidate 




Barbara Almanza, Ph.D., R.D. 
Professor & Director of HTM Graduate Programs 






We are conducting an academic survey about passenger perceptions regarding Norovirus 
outbreaks on cruise ships.  Select the link below to complete the survey.  At the end of 
the survey, you will receive a code to paste into the box below to receive credit for taking 
the survey. 
 
Survey link: https://purdue.qualtrics.com/SE/?SID=SV_ahJSu2gYTkV5gqh 
 







Appendix B Pilot Study 
Passenger Perceptions in Regards to Norovirus Outbreaks Onboard Cruise Ships 
Purdue University 
School of Hospitality and Tourism Management 
 
I am part of a team conducting a survey investigating passengers’ perceptions towards 
Norovirus prevention.  The results will be useful in promoting healthy cruising behaviors 
among passengers.  You must be at least 18 years of age to participate.  You do not have 
to answer any questions that make you uncomfortable and you may exit the survey at any 
time.  It will take approximately 10 to 15 minutes to complete the survey.  Completing 
the survey is very much appreciated.  The responses will be kept confidential. Thank 
you.     
 
Jeff Fisher, M.S., C.E.C.  
Ph.D. candidate  
E-mail:  
 
Barbara Almanza, Ph.D., R.D.  




To begin the survey, I would like to ask you some general questions.  
 
1. Please estimate how many times a day you wash your hands. 
______  
 
2. When handwashing, how long would you scrub with soap before rinsing? 
______ Second 
 
3. The water temperature I would use to wash my hands is 
m Very Cold (1) 
m Cold (2) 
m Cool (3) 
m Tepid (4) 
m Warm (5) 
m Hot (6) 








4. When in a public restroom I would use the paper towel to turn off the faucet, if it 
doesn't automatically shutoff, when I am finished washing my hands. 
m Strongly Disagree (1) 
m Disagree (2) 
m Somewhat Disagree (3) 
m Neither Agree nor Disagree (4) 
m Somewhat Agree (5) 
m Agree (6) 
m Strongly Agree (7) 
 
5. When in a public restroom I would use the paper towel, if they are available, to open 
the exit door after washing my hands. 
m Very Unlikely (1) 
m Unlikely (2) 
m Somewhat Unlikely (3) 
m Undecided (4) 
m Somewhat Likely (5) 
m Likely (6) 
m Very Likely (7) 
 
6. I actively go out of my way to avoid people who are sick or places that may make me 
sick.  
m Strongly Disagree (1) 
m Disagree (2) 
m Somewhat Disagree (3) 
m Neither Agree nor Disagree (4) 
m Somewhat Agree (5) 
m Agree (6) 
m Strongly Agree (7) 
 
7. Norovirus is an illness that could make me very sick. 
m Strongly Disagree (1) 
m Disagree (2) 
m Somewhat Disagree (3) 
m Neither Agree nor Disagree (4) 
m Somewhat Agree (5) 
m Agree (6) 








8. Norovirus is an illness that could cause me to be hospitalized.   
m Strongly Disagree (1) 
m Disagree (2) 
m Somewhat Disagree (3) 
m Neither Agree nor Disagree (4) 
m Somewhat Agree (5) 
m Agree (6) 
m Strongly Agree (7) 
 
9. It is possible that I will get a Norovirus illness. 
m Strongly Disagree (1) 
m Disagree (2) 
m Somewhat Disagree (3) 
m Neither Agree nor Disagree (4) 
m Somewhat Agree (5) 
m Agree (6) 
m Strongly Agree (7) 
 
10. The chance of someone my age of comparable physical condition getting Norovirus is 
rather large. 
m Strongly Disagree (1) 
m Disagree (2) 
m Somewhat Disagree (3) 
m Neither Agree nor Disagree (4) 
m Somewhat Agree (5) 
m Agree (6) 
m Strongly Agree (7) 
 
Now, I would like to ask you some more questions about handwashing. 
 
11. I would still wash my hands, even if I'm in a hurry. 
m Strongly Disagree (1) 
m Disagree (2) 
m Somewhat Disagree (3) 
m Neither Agree nor Disagree (4) 
m Somewhat Agree (5) 
m Agree (6) 








12. I would still wash my hands, even if the handwashing sink is far away. 
m Strongly Disagree (1) 
m Disagree (2) 
m Somewhat Disagree (3) 
m Neither Agree nor Disagree (4) 
m Somewhat Agree (5) 
m Agree (6) 
m Strongly Agree (7) 
 
13. I think that handwashing is one of the best ways to prevent contracting a Norovirus 
illness. 
m Strongly Disagree (1) 
m Disagree (2) 
m Somewhat Disagree (3) 
m Neither Agree nor Disagree (4) 
m Somewhat Agree (5) 
m Agree (6) 
m Strongly Agree (7) 
 
14. Handwashing will have no impact on whether or not I get sick from Norovirus. 
m Strongly Disagree (1) 
m Disagree (2) 
m Somewhat Disagree (3) 
m Neither Agree nor Disagree (4) 
m Somewhat Agree (5) 
m Agree (6) 
m Strongly Agree (7) 
 
15. I know how to wash my hands correctly. 
m Strongly Disagree (1) 
m Disagree (2) 
m Somewhat Disagree (3) 
m Neither Agree nor Disagree (4) 
m Somewhat Agree (5) 
m Agree (6) 








16. I am able to wash my hands every time I want to.  
m Strongly Disagree (1) 
m Disagree (2) 
m Somewhat Disagree (3) 
m Neither Agree nor Disagree (4) 
m Somewhat Agree (5) 
m Agree (6) 
m Strongly Agree (7) 
 
17. I don't wash my hands every time I should because it takes too much time.   
m Strongly Disagree (1) 
m Disagree (2) 
m Somewhat Disagree (3) 
m Neither Agree nor Disagree (4) 
m Somewhat Agree (5) 
m Agree (6) 
m Strongly Agree (7) 
 
18. I don't wash my hands every time I should because the handwashing sink is too far 
away.  
m Strongly Disagree (1) 
m Disagree (2) 
m Somewhat Disagree (3) 
m Neither Agree nor Disagree (4) 
m Somewhat Agree (5) 
m Agree (6) 
m Strongly Agree (7) 
 
19. I intend to wash my hands to protect myself from contracting a Norovirus illness. 
m Strongly Disagree (1) 
m Disagree (2) 
m Somewhat Disagree (3) 
m Neither Agree nor Disagree (4) 
m Somewhat Agree (5) 
m Agree (6) 








20. I will wash my hands every time I should.  
m Strongly Disagree (1) 
m Disagree (2) 
m Somewhat Disagree (3) 
m Neither Agree nor Disagree (4) 
m Somewhat Agree (5) 
m Agree (6) 
m Strongly Agree (7) 
 
Next, I would like to ask you some questions about social distancing.  Social distancing is 
defined as increasing the physical distance between yourself and someone who is sick. 
 
21. I would not avoid people who are sick if they were family or friends. 
m Strongly Disagree (1) 
m Disagree (2) 
m Somewhat Disagree (3) 
m Neither Agree nor Disagree (4) 
m Somewhat Agree (5) 
m Agree (6) 
m Strongly Agree (7) 
 
22. I would not avoid places where people are sick if it's my favorite place to go.   
m Strongly Disagree (1) 
m Disagree (2) 
m Somewhat Disagree (3) 
m Neither Agree nor Disagree (4) 
m Somewhat Agree (5) 
m Agree (6) 
m Strongly Agree (7) 
 
23. I think that avoiding people who are sick is one of the best ways to prevent 
contracting a Norovirus illness. 
m Strongly Disagree (1) 
m Disagree (2) 
m Somewhat Disagree (3) 
m Neither Agree nor Disagree (4) 
m Somewhat Agree (5) 
m Agree (6) 








24. Avoiding people who are sick will have no impact on whether or not I contract a 
Norovirus illness.  
m Strongly Disagree (1) 
m Disagree (2) 
m Somewhat Disagree (3) 
m Neither Agree nor Disagree (4) 
m Somewhat Agree (5) 
m Agree (6) 
m Strongly Agree (7) 
 
25. I know how to avoid people who are sick. 
m Strongly Disagree (1) 
m Disagree (2) 
m Somewhat Disagree (3) 
m Neither Agree nor Disagree (4) 
m Somewhat Agree (5) 
m Agree (6) 
m Strongly Agree (7) 
 
26. I am able to avoid people who are sick when I want to.  
m Strongly Disagree (1) 
m Disagree (2) 
m Somewhat Disagree (3) 
m Neither Agree nor Disagree (4) 
m Somewhat Agree (5) 
m Agree (6) 
m Strongly Agree (7) 
 
27. It takes too much effort to avoid people who are sick. 
m Strongly Disagree (1) 
m Disagree (2) 
m Somewhat Disagree (3) 
m Neither Agree nor Disagree (4) 
m Somewhat Agree (5) 
m Agree (6) 








28. It takes too much time to avoid people who are sick. 
m Strongly Disagree (1) 
m Disagree (2) 
m Somewhat Disagree (3) 
m Neither Agree nor Disagree (4) 
m Somewhat Agree (5) 
m Agree (6) 
m Strongly Agree (7) 
 
29. I want to avoid people that are sick. 
m Strongly Disagree (1) 
m Disagree (2) 
m Somewhat Disagree (3) 
m Neither Agree nor Disagree (4) 
m Somewhat Agree (5) 
m Agree (6) 
m Strongly Agree (7) 
 
30. I want to avoid places where I might get sick.  
m Strongly Disagree (1) 
m Disagree (2) 
m Somewhat Disagree (3) 
m Neither Agree nor Disagree (4) 
m Somewhat Agree (5) 
m Agree (6) 
m Strongly Agree (7) 
 
Instructions: Please carefully read the following scenario below and answer the following 
questions.    At last, imagine you are on a seven day Caribbean cruise and how you would 
answer the following questions.  On day two of the cruise, the ship's medical staff has 
confirmed an outbreak of viral gastroenteritis among 190 of 2,018 passengers and 20 of 
896 crewmembers.  Testing has revealed that the cause is likely to be Norovirus.  The 
symptoms of Norovirus include stomach pain, nausea, vomiting and diarrhea that usually 
last from 1 to 3 days.  Norovirus is easily spread from touching contaminated surfaces 
and person-to-person contact with sick passengers. 
 
31. I would wash my hands more often. 
m Strongly Disagree (1) 
m Disagree (2) 
m Somewhat Disagree (3) 
m Neither Agree nor Disagree (4) 
m Somewhat Agree (5) 
m Agree (6) 








32. I would always wash my hands before eating. 
m Strongly Disagree (1) 
m Disagree (2) 
m Somewhat Disagree (3) 
m Neither Agree nor Disagree (4) 
m Somewhat Agree (5) 
m Agree (6) 
m Strongly Agree (7) 
 
33. I would always wash my hands after eating. 
m Strongly Disagree (1) 
m Disagree (2) 
m Somewhat Disagree (3) 
m Neither Agree nor Disagree (4) 
m Somewhat Agree (5) 
m Agree (6) 
m Strongly Agree (7) 
 
34. I would always wash my hands after using the restroom. 
m Strongly Disagree (1) 
m Disagree (2) 
m Somewhat Disagree (3) 
m Neither Agree nor Disagree (4) 
m Somewhat Agree (5) 
m Agree (6) 
m Strongly Agree (7) 
 
35. How likely would you be to remind a child or family, that are with you on a cruise, to 
wash their hands? 
m Very Unlikely (1) 
m Unlikely (2) 
m Somewhat Unlikely (3) 
m Undecided (4) 
m Somewhat Likely (5) 
m Likely (6) 








36. Which of the following activities would you most likely avoid during a Norovirus 
outbreak on the cruise? (Please select all that may apply.) 
q Dining in the restaurant (1) 
q Fitness center (2) 
q Pool/whirlpool/sauna/steam room (3) 
q Cooking class/wine tasting (4) 
q Onshore activities (5) 
q Dancing (6) 
q Casino (7) 
q Bar/lounge (8) 
q Live Entertainment (music/comedy/plays/movies) (9) 
q Sun deck (10) 
q Buffet (11) 
 
37. Could you please rank the following activities that you would mostly likely avoid 
(with one being the most likely to avoid).  Press and hold your mouse on any item, and 
drag it up or down to change the rank. 
 
38. How likely would you be to request a different room if you had an ill cabin mate? 
m Very Unlikely (1) 
m Unlikely (2) 
m Somewhat Unlikely (3) 
m Undecided (4) 
m Somewhat Likely (5) 
m Likely (6) 
m Very Likely (7) 
 
39. How likely would you be to request a different room if your ill cabin mate was a 
significant other? 
m Very Unlikely (11) 
m Unlikely (12) 
m Somewhat Unlikely (13) 
m Undecided (14) 
m Somewhat Likely (15) 
m Likely (16) 








40. How likely would you be to order room service to your cabin instead of eating in the 
main dining room? 
m Very Unlikely (1) 
m Unlikely (2) 
m Somewhat Unlikely (3) 
m Undecided (4) 
m Somewhat Likely (5) 
m Likely (6) 
m Very Likely (7) 
 
41. When in a public restroom, if there was someone actively sick in the next stall over, 
how likely would you be to use it? 
m Very Unlikely (1) 
m Unlikely (2) 
m Somewhat Unlikely (3) 
m Undecided (4) 
m Somewhat Likely (5) 
m Likely (6) 
m Very Likely (7) 
 
42. If you were already in the stall of a public restroom and someone was actively sick in 
the next stall over, how likely would you be to leave and go to another restroom? 
m Very Unlikely (11) 
m Unlikely (12) 
m Somewhat Unlikely (13) 
m Undecided (14) 
m Somewhat Likely (15) 
m Likely (16) 
m Very Likely (17) 
 
43. When entering a public restroom, if there was someone actively sick in a stall, how 
likely would you be to return to your cabin to use the restroom if it was on a different 
deck of the ship? 
m Very Unlikely (1) 
m Unlikely (2) 
m Somewhat Unlikely (3) 
m Undecided (4) 
m Somewhat Likely (5) 
m Likely (6) 








44. What is the likelihood of you eating at a restaurant where food is handed out by 
servers, instead of a buffet/cafeteria? 
m Very Unlikely (1) 
m Unlikely (2) 
m Somewhat Unlikely (3) 
m Undecided (4) 
m Somewhat Likely (5) 
m Likely (6) 
m Very Likely (7) 
 
Finally, we just want a little more information about you. 
 
45. What size city do you come from?  
m < 10,000 (Small town) (1) 
m 10,000 - 100,000 (Small suburban city) (2) 
m 100,000 - 250,000 (Large suburban city) (3) 
m > 250,000 (Major city i.e. New York) (4) 
 
46. How many times have you been on a cruise? 
 
47. Have you ever had a foodborne illness? 
m Yes (1) 
m No (2) 
m I don't know (3) 
 
48. Have you ever been diagnosed with a Norovirus infection? 
m Yes (1) 
m No (2) 
m I don't know (3) 
 
49. Have you ever been on a cruise during a declared Norovirus outbreak? 
m Yes (1) 
m No (2) 
 
50. On a cruise, did you contract Norovirus? 
m Yes (1) 
m No (2) 








51. Generally speaking, how would you describe your health? 
m Very Poor (1) 
m Somewhat poor (2) 
m Poor (3) 
m Neither poor nor good (4) 
m Good (5) 
m Very Good (6) 
m Excellent (7) 
 
52. How old are you? 
m Below 21 (1) 
m 21 to 30 (2) 
m 31 to 40 (3) 
m 41 to 50 (4) 
m 51 to 60 (5) 
m 61 to 70 (6) 
m Above 70 (7) 
 
53. What is your gender? 
m Male (1) 
m Female (2) 
 
54. Which is your highest level of education? 
m Some high school (1) 
m High school diploma or GED (2) 
m Some college (3) 
m Technical or trade school (4) 
m Associate's degree (5) 
m Bachelor's degree (6) 
m Graduate degree (7) 
 
55. Please share any comments/suggestions that you think would help to improve this 
survey. 
If you have any questions or comments please feel free to contact myself or my research 
advisor, Dr. Almanza.  Your participation is greatly appreciated.    Thank you.      
 
Jeff Fisher, M.S., C.E.C.  
Ph.D. candidate  
E-mail:    
 
Barbara Almanza, Ph.D., R.D.  









Appendix C Final Study 
 
 
Q1 Cruise Ship Outbreak Questionnaire 
 
Passenger Perceptions in Regards to Norovirus Outbreaks Onboard Cruise Ships 
Purdue University 
School of Hospitality and Tourism Management 
 
I am part of a team conducting a survey investigating passengers’ perceptions towards 
Norovirus prevention.  Norovirus causes a common viral illness with flu-like symptoms 
that can be acquired from surfaces that are contaminated and people that are sick.  In 
actuality, less than 1% of all Norovirus outbreaks occur onboard cruise ships.  The results 
of the study will be useful in promoting healthy cruising behaviors among 
passengers.  You must be at least 18 years of age to participate.  You do not have to 
answer any questions that make you uncomfortable and you may exit the survey at any 
time.  It will take approximately 10 to 15 minutes to complete the survey.  Completing 
the survey is very much appreciated.  The responses will be kept confidential. Thank 
you.     
 
 
Jeffrey Fisher, C.E.C.   
Ph.D. Candidate  
E-mail: fishe109@purdue.edu     
 
Barbara Almanza, Ph.D., R.D.  
Professor & Director of HTM Graduate Programs  
E-mail: almanzab@purdue.edu   
Phone: (765) 494-0327 
 
 
Q2 To begin the survey, I would like to ask you some general questions about your 
everyday practices when you are not on a cruise. 
 







Q4 I will actively go out of my way to avoid people who are sick or places that may 
make me sick.  
m Strongly Disagree (1) 
m Disagree (2) 
m Somewhat Disagree (3) 
m Neither Agree nor Disagree (4) 
m Somewhat Agree (5) 
m Agree (6) 
m Strongly Agree (7) 
 
Q134 Instructions: Please carefully read the following scenario below and answer the 
following questions.  Imagine you are on a seven day Caribbean cruise.  Everyone 
appears healthy and the cruise is going well.  You and your family/friends are enjoying 
your vacation.  With this scenario in mind and as a passenger on this cruise, how would 
you answer the following questions? 
 
Q5 Norovirus could make me very sick. 
m Strongly Disagree (1) 
m Disagree (2) 
m Somewhat Disagree (3) 
m Neither Agree nor Disagree (4) 
m Somewhat Agree (5) 
m Agree (6) 
m Strongly Agree (7) 
 
Q6 Norovirus could cause me to be hospitalized.   
m Strongly Disagree (1) 
m Disagree (2) 
m Somewhat Disagree (3) 
m Neither Agree nor Disagree (4) 
m Somewhat Agree (5) 
m Agree (6) 
m Strongly Agree (7) 
 
Q7 It is possible that I will get Norovirus. 
m Strongly Disagree (1) 
m Disagree (2) 
m Somewhat Disagree (3) 
m Neither Agree nor Disagree (4) 
m Somewhat Agree (5) 
m Agree (6) 








Q8 The chance of someone my age of comparable physical condition getting Norovirus is 
rather large. 
m Strongly Disagree (1) 
m Disagree (2) 
m Somewhat Disagree (3) 
m Neither Agree nor Disagree (4) 
m Somewhat Agree (5) 
m Agree (6) 
m Strongly Agree (7) 
 
Q9 If you live in the United States, select strongly agree.   
m Strongly Disagree (1) 
m Disagree (2) 
m Somewhat Disagree (3) 
m Neither Agree nor Disagree (4) 
m Somewhat Agree (5) 
m Agree (6) 
m Strongly Agree (7) 
 
Q10 Again, as a passenger on this cruise, how would you answer the following questions 
about handwashing? 
 
Q135 Please use the slider to estimate how many times a day you wash your hands. 
 
Q11 Even when I'm in a hurry, I still wash my hands. 
m Strongly Disagree (1) 
m Disagree (2) 
m Somewhat Disagree (3) 
m Neither Agree nor Disagree (4) 
m Somewhat Agree (5) 
m Agree (6) 
m Strongly Agree (7) 
 
Q12 Even when the sink is far away, I still wash my hands. 
m Strongly Disagree (1) 
m Disagree (2) 
m Somewhat Disagree (3) 
m Neither Agree nor Disagree (4) 
m Somewhat Agree (5) 
m Agree (6) 








Q13 I intend to wash my hands to protect myself from contracting Norovirus. 
m Strongly Disagree (1) 
m Disagree (2) 
m Somewhat Disagree (3) 
m Neither Agree nor Disagree (4) 
m Somewhat Agree (5) 
m Agree (6) 
m Strongly Agree (7) 
 
Q14 I think that handwashing is one of the best ways to prevent contracting Norovirus. 
m Strongly Disagree (1) 
m Disagree (2) 
m Somewhat Disagree (3) 
m Neither Agree nor Disagree (4) 
m Somewhat Agree (5) 
m Agree (6) 
m Strongly Agree (7) 
 
Q15 Handwashing will have an impact on whether or not I get sick from Norovirus.   
m Strongly Disagree (1) 
m Disagree (2) 
m Somewhat Disagree (3) 
m Neither Agree nor Disagree (4) 
m Somewhat Agree (5) 
m Agree (6) 
m Strongly Agree (7) 
 
Q16 I intend to wash my hands before eating. 
m Strongly Disagree (1) 
m Disagree (2) 
m Somewhat Disagree (3) 
m Neither Agree nor Disagree (4) 
m Somewhat Agree (5) 
m Agree (6) 
m Strongly Agree (7) 
 
Q17 I know how to wash my hands effectively to reduce my risk of Norovirus.   
m Strongly Disagree (1) 
m Disagree (2) 
m Somewhat Disagree (3) 
m Neither Agree nor Disagree (4) 
m Somewhat Agree (5) 
m Agree (6) 








Q18 I am able to wash my hands when I want to.  
m Strongly Disagree (1) 
m Disagree (2) 
m Somewhat Disagree (3) 
m Neither Agree nor Disagree (4) 
m Somewhat Agree (5) 
m Agree (6) 
m Strongly Agree (7) 
 
Q19 I intend to wash my hands after eating. 
m Strongly Disagree (1) 
m Disagree (2) 
m Somewhat Disagree (3) 
m Neither Agree nor Disagree (4) 
m Somewhat Agree (5) 
m Agree (6) 
m Strongly Agree (7) 
 
Q20 I wash my hands every time I should, even if it takes a lot of much time.   
m Strongly Disagree (1) 
m Disagree (2) 
m Somewhat Disagree (3) 
m Neither Agree nor Disagree (4) 
m Somewhat Agree (5) 
m Agree (6) 
m Strongly Agree (7) 
 
Q21 I wash my hands every time I should, even if the sink is far away.  
m Strongly Disagree (1) 
m Disagree (2) 
m Somewhat Disagree (3) 
m Neither Agree nor Disagree (4) 
m Somewhat Agree (5) 
m Agree (6) 
m Strongly Agree (7) 
 
Q22 I intend to wash my hands after using the restroom. 
m Strongly Disagree (1) 
m Disagree (2) 
m Somewhat Disagree (3) 
m Neither Agree nor Disagree (4) 
m Somewhat Agree (5) 
m Agree (6) 








Q23 Next, as a passenger on this cruise, how would you answer the following questions 
about social distancing? 
 
Q136 I will actively go out of my way to avoid people who are sick or places that may 
make me sick.  
m Strongly Disagree (1) 
m Disagree (2) 
m Somewhat Disagree (3) 
m Neither Agree nor Disagree (4) 
m Somewhat Agree (5) 
m Agree (6) 
m Strongly Agree (7) 
 
Q24 I still spend time with people who are sick if they are family or friends. 
m Strongly Disagree (1) 
m Disagree (2) 
m Somewhat Disagree (3) 
m Neither Agree nor Disagree (4) 
m Somewhat Agree (5) 
m Agree (6) 
m Strongly Agree (7) 
 
Q25 I still visit public places where people may be sick if they are my favorite spots to 
go.   
m Strongly Disagree (1) 
m Disagree (2) 
m Somewhat Disagree (3) 
m Neither Agree nor Disagree (4) 
m Somewhat Agree (5) 
m Agree (6) 
m Strongly Agree (7) 
 
Q26 I intend to avoid people who are sick to protect myself from contracting Norovirus. 
m Strongly Disagree (1) 
m Disagree (2) 
m Somewhat Disagree (3) 
m Neither Agree nor Disagree (4) 
m Somewhat Agree (5) 
m Agree (6) 








Q27 I think that avoiding people who are sick is one of the best ways to prevent 
contracting Norovirus. 
m Strongly Disagree (1) 
m Disagree (2) 
m Somewhat Disagree (3) 
m Neither Agree nor Disagree (4) 
m Somewhat Agree (5) 
m Agree (6) 
m Strongly Agree (7) 
 
Q28 Avoiding people who are sick will have an impact on whether or not I contract 
Norovirus.  
m Strongly Disagree (1) 
m Disagree (2) 
m Somewhat Disagree (3) 
m Neither Agree nor Disagree (4) 
m Somewhat Agree (5) 
m Agree (6) 
m Strongly Agree (7) 
 
Q29 I will order room service to my cabin instead of eating in the main dining room. 
m Strongly Disagree (1) 
m Disagree (2) 
m Somewhat Disagree (3) 
m Neither Agree nor Disagree (4) 
m Somewhat Agree (5) 
m Agree (6) 
m Strongly Agree (7) 
 
Q30 I know how to effectively avoid people who are sick. 
m Strongly Disagree (1) 
m Disagree (2) 
m Somewhat Disagree (3) 
m Neither Agree nor Disagree (4) 
m Somewhat Agree (5) 
m Agree (6) 








Q31 I am able to avoid people who are sick when I want to.  
m Strongly Disagree (1) 
m Disagree (2) 
m Somewhat Disagree (3) 
m Neither Agree nor Disagree (4) 
m Somewhat Agree (5) 
m Agree (6) 
m Strongly Agree (7) 
 
Q32 When in a public restroom, I will leave if there is someone actively sick in one of 
the stalls. 
m Strongly Disagree (1) 
m Disagree (2) 
m Somewhat Disagree (3) 
m Neither Agree nor Disagree (4) 
m Somewhat Agree (5) 
m Agree (6) 
m Strongly Agree (7) 
 
Q33 It takes too much effort to avoid people who are sick. 
m Strongly Disagree (1) 
m Disagree (2) 
m Somewhat Disagree (3) 
m Neither Agree nor Disagree (4) 
m Somewhat Agree (5) 
m Agree (6) 
m Strongly Agree (7) 
 
Q34 It takes too much time to avoid people who are sick. 
m Strongly Disagree (1) 
m Disagree (2) 
m Somewhat Disagree (3) 
m Neither Agree nor Disagree (4) 
m Somewhat Agree (5) 
m Agree (6) 








Q35 I will avoid going to a self-service buffet because it might get me sick 
with Norovirus. 
m Strongly Disagree (1) 
m Disagree (2) 
m Somewhat Disagree (3) 
m Neither Agree nor Disagree (4) 
m Somewhat Agree (5) 
m Agree (6) 
m Strongly Agree (7) 
 
Q36 I've never washed my hands.   
m Strongly Disagree (1) 
m Disagree (2) 
m Somewhat Disagree (3) 
m Neither Agree nor Disagree (4) 
m Somewhat Agree (5) 
m Agree (6) 
m Strongly Agree (7) 
 
Q37 Instructions: Please carefully read the following scenario below and answer the 
following questions.   
 
Now, imagine it is day two of the cruise and the ship's medical staff has confirmed an 
outbreak with 190 sick passengers and 20 sick crewmembers. Testing has revealed that 
the cause is likely to be Norovirus.  If you get Norovirus, these are the symptoms that 
people are experiencing: stomach pain, nausea, vomiting and diarrhea that usually last 
from 1 to 3 days. Sometimes, passengers require additional medical treatment.  Norovirus 
is easily spread from touching contaminated surfaces and person-to-person contact with 
sick passengers.  Now that a Norovirus outbreak has occurred, as a passenger on this 
cruise, how would you answer the following questions? 
 
Q38 Norovirus would make me very sick. 
m Strongly Disagree (1) 
m Disagree (2) 
m Somewhat Disagree (3) 
m Neither Agree nor Disagree (4) 
m Somewhat Agree (5) 
m Agree (6) 








Q39 Norovirus would cause me to be hospitalized.   
m Strongly Disagree (1) 
m Disagree (2) 
m Somewhat Disagree (3) 
m Neither Agree nor Disagree (4) 
m Somewhat Agree (5) 
m Agree (6) 
m Strongly Agree (7) 
 
Q40 It is possible that I would get Norovirus. 
m Strongly Disagree (1) 
m Disagree (2) 
m Somewhat Disagree (3) 
m Neither Agree nor Disagree (4) 
m Somewhat Agree (5) 
m Agree (6) 
m Strongly Agree (7) 
 
Q41 The chance of someone my age of comparable physical condition getting Norovirus 
is rather large. 
m Strongly Disagree (1) 
m Disagree (2) 
m Somewhat Disagree (3) 
m Neither Agree nor Disagree (4) 
m Somewhat Agree (5) 
m Agree (6) 
m Strongly Agree (7) 
 
Q42 Again, thinking about this seven-day Caribbean cruise, how would you answer these 
questions about hand washing during this outbreak? 
 
Q43 Please use the slider to estimate how many times a day you would wash your hands 
during the cruise. 
 
Q44 Even if I was in a hurry, I would still wash my hands,  
m Strongly Disagree (1) 
m Disagree (2) 
m Somewhat Disagree (3) 
m Neither Agree nor Disagree (4) 
m Somewhat Agree (5) 
m Agree (6) 








Q45 Even if the sink was far away, I would still wash my hands. 
m Strongly Disagree (1) 
m Disagree (2) 
m Somewhat Disagree (3) 
m Neither Agree nor Disagree (4) 
m Somewhat Agree (5) 
m Agree (6) 
m Strongly Agree (7) 
 
Q46 I would wash my hands to protect myself from contracting Norovirus. 
m Strongly Disagree (1) 
m Disagree (2) 
m Somewhat Disagree (3) 
m Neither Agree nor Disagree (4) 
m Somewhat Agree (5) 
m Agree (6) 
m Strongly Agree (7) 
 
Q47 I think that hand washing would be one of the best ways to prevent contracting 
Norovirus. 
m Strongly Disagree (1) 
m Disagree (2) 
m Somewhat Disagree (3) 
m Neither Agree nor Disagree (4) 
m Somewhat Agree (5) 
m Agree (6) 
m Strongly Agree (7) 
 
Q48 Handwashing would have an impact on whether or not I got sick from Norovirus. 
m Strongly Disagree (1) 
m Disagree (2) 
m Somewhat Disagree (3) 
m Neither Agree nor Disagree (4) 
m Somewhat Agree (5) 
m Agree (6) 








Q49 I would wash my hands before eating on the cruise ship. 
m Strongly Disagree (1) 
m Disagree (2) 
m Somewhat Disagree (3) 
m Neither Agree nor Disagree (4) 
m Somewhat Agree (5) 
m Agree (6) 
m Strongly Agree (7) 
 
Q50 I would be able to wash my hands when I want to.  
m Strongly Disagree (1) 
m Disagree (2) 
m Somewhat Disagree (3) 
m Neither Agree nor Disagree (4) 
m Somewhat Agree (5) 
m Agree (6) 
m Strongly Agree (7) 
 
Q51 I would know how to wash my hands effectively to reduce my risk of Norovirus. 
m Strongly Disagree (1) 
m Disagree (2) 
m Somewhat Disagree (3) 
m Neither Agree nor Disagree (4) 
m Somewhat Agree (5) 
m Agree (6) 
m Strongly Agree (7) 
 
Q52 I would wash my hands after eating. 
m Strongly Disagree (1) 
m Disagree (2) 
m Somewhat Disagree (3) 
m Neither Agree nor Disagree (4) 
m Somewhat Agree (5) 
m Agree (6) 
m Strongly Agree (7) 
 
Q53 I would wash my hands every time I should, even if it takes a lot of time.   
m Strongly Disagree (1) 
m Disagree (2) 
m Somewhat Disagree (3) 
m Neither Agree nor Disagree (4) 
m Somewhat Agree (5) 
m Agree (6) 








Q54 I would wash my hands every time I should, even if the sink is far away.  
m Strongly Disagree (1) 
m Disagree (2) 
m Somewhat Disagree (3) 
m Neither Agree nor Disagree (4) 
m Somewhat Agree (5) 
m Agree (6) 
m Strongly Agree (7) 
 
Q55 I would wash my hands after using the restroom. 
m Strongly Disagree (1) 
m Disagree (2) 
m Somewhat Disagree (3) 
m Neither Agree nor Disagree (4) 
m Somewhat Agree (5) 
m Agree (6) 
m Strongly Agree (7) 
 
Q56 Next, we would like to ask about your reactions toward other passengers on the 
cruise ship during this outbreak.   
 
Q57 I would actively go out of my way to avoid people who are sick or places that may 
make me sick.  
m Strongly Disagree (1) 
m Disagree (2) 
m Somewhat Disagree (3) 
m Neither Agree nor Disagree (4) 
m Somewhat Agree (5) 
m Agree (6) 
m Strongly Agree (7) 
 
Q58 I would still spend time with people who are sick if they are family or friends. 
m Strongly Disagree (1) 
m Disagree (2) 
m Somewhat Disagree (3) 
m Neither Agree nor Disagree (4) 
m Somewhat Agree (5) 
m Agree (6) 








Q59 I would still visit public places where people may be sick if they are my favorite 
spots to go.   
m Strongly Disagree (1) 
m Disagree (2) 
m Somewhat Disagree (3) 
m Neither Agree nor Disagree (4) 
m Somewhat Agree (5) 
m Agree (6) 
m Strongly Agree (7) 
 
Q60 I would avoid people who are sick, to protect myself from contracting a Norovirus 
illness. 
m Strongly Disagree (1) 
m Disagree (2) 
m Somewhat Disagree (3) 
m Neither Agree nor Disagree (4) 
m Somewhat Agree (5) 
m Agree (6) 
m Strongly Agree (7) 
 
Q61 I think that avoiding people who are sick is one of the best ways to prevent 
contracting Norovirus. 
m Strongly Disagree (1) 
m Disagree (2) 
m Somewhat Disagree (3) 
m Neither Agree nor Disagree (4) 
m Somewhat Agree (5) 
m Agree (6) 
m Strongly Agree (7) 
 
Q62 Avoiding people who are sick would have an impact on whether or not I contract 
Norovirus.  
m Strongly Disagree (1) 
m Disagree (2) 
m Somewhat Disagree (3) 
m Neither Agree nor Disagree (4) 
m Somewhat Agree (5) 
m Agree (6) 








Q63 I would order room service to my cabin instead of eating in the main dining room on 
the cruise ship. 
m Strongly Disagree (1) 
m Disagree (2) 
m Somewhat Disagree (3) 
m Neither Agree nor Disagree (4) 
m Somewhat Agree (5) 
m Agree (6) 
m Strongly Agree (7) 
 
Q64 I know how to effectively avoid people who are sick. 
m Strongly Disagree (1) 
m Disagree (2) 
m Somewhat Disagree (3) 
m Neither Agree nor Disagree (4) 
m Somewhat Agree (5) 
m Agree (6) 
m Strongly Agree (7) 
 
Q65 I am able to avoid people who are sick when I want to.  
m Strongly Disagree (1) 
m Disagree (2) 
m Somewhat Disagree (3) 
m Neither Agree nor Disagree (4) 
m Somewhat Agree (5) 
m Agree (6) 
m Strongly Agree (7) 
 
Q66 When in a public restroom, I would leave if there was someone actively sick in one 
of the stalls. 
m Strongly Disagree (1) 
m Disagree (2) 
m Somewhat Disagree (3) 
m Neither Agree nor Disagree (4) 
m Somewhat Agree (5) 
m Agree (6) 








Q67 It would take too much effort to avoid people who are sick. 
m Strongly Disagree (1) 
m Disagree (2) 
m Somewhat Disagree (3) 
m Neither Agree nor Disagree (4) 
m Somewhat Agree (5) 
m Agree (6) 
m Strongly Agree (7) 
 
Q68 It would take too much time to avoid people who are sick. 
m Strongly Disagree (1) 
m Disagree (2) 
m Somewhat Disagree (3) 
m Neither Agree nor Disagree (4) 
m Somewhat Agree (5) 
m Agree (6) 
m Strongly Agree (7) 
 
Q69 I would avoid going to a self-service buffet because it might get me sick 
with Norovirus. 
m Strongly Disagree (1) 
m Disagree (2) 
m Somewhat Disagree (3) 
m Neither Agree nor Disagree (4) 
m Somewhat Agree (5) 
m Agree (6) 
m Strongly Agree (7) 
 
Q70 Which of the following activities would you most likely avoid during 
a Norovirus outbreak on the cruise? (Please select all that may apply.) 
q Dining in the restaurant (1) 
q Fitness center (2) 
q Spa (i.e. pool/whirlpool/sauna/steam room) (3) 
q Classes (i.e. cooking, wine tasting, history) (4) 
q Onshore activities (5) 
q Dancing (6) 
q Casino (7) 
q Bar/lounge (8) 
q Live entertainment (i.e. music, comedy, movie or show) (9) 
q Sun deck (10) 
q Buffet (11) 
 








Q72 What size city do you come from?  
m < 10,000 (Small town) (1) 
m 10,000 - 100,000 (Small city or suburb) (2) 
m 100,000 - 250,000 (Large city or suburb) (3) 
m > 250,000 (Major city i.e. New York) (4) 
 
Q73 How many times have you been on a cruise? 
 
Q74 Prior to this survey, had you ever heard of Norovirus? 
m Yes (1) 
m No (2) 
 
Q75 Have you ever been diagnosed with Norovirus? 
m Yes (1) 
m No (2) 
 
Q76 Have you ever been on a cruise during a declared Norovirus outbreak? 
m Yes (1) 
m No (2) 
 
Q77 On a cruise, did you contract Norovirus? 
m Yes (1) 
m No (2) 
 
Q78 Generally speaking, how would you describe your health? 
m Very Poor (1) 
m Somewhat poor (2) 
m Poor (3) 
m Neither poor nor good (4) 
m Good (5) 
m Very Good (6) 
m Excellent (7) 
 
Q79 How old are you? 
m Below 21 (1) 
m 21 to 30 (2) 
m 31 to 40 (3) 
m 41 to 50 (4) 
m 51 to 60 (5) 
m 61 to 70 (6) 








Q80 What is your gender? 
m Male (1) 
m Female (2) 
 
Q81 Which is your highest level of education? 
m Some high school (1) 
m High school diploma or GED (2) 
m Some college (3) 
m Technical or trade school (4) 
m Associate's degree (5) 
m Bachelor's degree (6) 
m Graduate degree (7) 
 
Q138 Thank you for your participation.  The survey code is “Cruising2015.”  Please copy 
and paste this code into MTurk to receive credit. 
 
Q82 If you have any questions or comments please feel free to contact myself or my 
research advisor, Dr. Almanza.  Your participation is greatly appreciated.  Thank you. 
 
 
Jeff Fisher, C.E.C.  
Ph.D. candidate  
E-mail: 
 
Barbara Almanza, Ph.D., R.D.  
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COURSES TAUGHT 
• CAP 090 Introduction to Professional Cooking, 2001-2002 
• HTM 191 Sanitation and Health in Foodservice, Lodging and Tourism, 2014-
2015 
• HTM 291 Quantity Food Production and Service Lab, 2012-2013 
• HTM 492 Advanced Foodservice Management Lab, 2014-2015 
SERVICE 
• Empty Plate Dinner, Greater Lansing Food Bank, East Lansing, MI 
• Hoophouse Gala, MSU Student Organic Farm, East Lansing, MI 
• Les Gourmets, School of Hospitality Business, MSU, East Lansing, MI 
• March of Dimes Signature Chefs Auction, East Lansing, MI 
• Prime Minister of Iraq visit, West Bloomfield, MI 
• Presidential visit to the State of Michigan capital, Lansing, MI 
• ServSafe ProStart, Orchard Lake, MI 
• Share Our Strength, Taste of the Nation, Miami Beach, FL 
• St. Dominic's Soup Kitchen, Detroit, MI 
• Taste of the NFL, Fort Lauderdale, FL  
